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LDAVIS & GECK, live. 
Surgical Sutures Lxtlusmely 
cl(-221 Duffield Street : 


D&G inc 


Microscopes and Accessories 


Large and Comprehensive Stock 


No. 10310—Bausch and Lomb Microscope Outfit FFS-8 
coarse and side fine adjustment of the lever type and 
matic take up for wear. It has substage condenser 
immersion objective, and circular triple nosepiece, tw 
pieces and two objectives besides the oil immersion. T 
one of our most popular microscope outfits. Price, $125 


No. 10292—Spencer Microscope Outfit No. 64-D is | 
pensive and very popular for botanical and biological v 
The arm has side fine adjustment. The stage is covered 
vulcanite rubber vulcanized to the stage plate. There is 
diaphragm operated by a knurled wheel. There ar 
oculars, two objectives and a double nosepiece. Price, $¢ 
Besides the above, we stock a wide variety of other micr 
stands and microscope accessories, also 

Sliding Microtomes, accurate down to one micron, v 
complete supply of microtome knives, suitable for pa 
celloidin and frozen objects. 


ges For additional information write specifying you) 
requirements 


EIMER & AMEND 


Founded 1851 
NEW YORK PITTSBUR 
Third Ave., 18th to 19th St. 4048 Jenkins A 


Washington, D.C., Display Room, Suite 601, Evening Star Buildin 
Pennsylvania Avenue and Eleventh Street 
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COCO-VITAMIN, LILLY 


WITH STATED 
VITAMIN CONTENT 


Vv 


Coco-Vitamin, Lilly, is the result of more than five years 
of research and is the only preparation that plainly states on 
the label the number of vitamin units contained. 


Each ounce of Coco-Vitamin contains 
not less than 16 units of vitamin B, equiv- 
alent to the B ‘content of twelve ounces 
of milk, and 160 units of vitamin A, 
equal to the A content of sixteen ounces 
of spinach. Coco-Vitamin is to be used 
as a supplement to diets deficient in vit- 
amins. 


Coco-Vitamin contains 40 per cent. of 
vitamin-tested cod liver oil, 10 per cent. 
of malt extract, and 40 per cent. of vita- 
min B extracts. It stimulates the appe- 
tite, improves digestion, prevents rickets 
and promotes normal bone growth and 
dentition in children. 


Coco-Vitamin, Lilly, is supplied through the drug trade in 
pint bottles. Send for Sample and Literature. 
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ELI LILLY © COMPANY 


INDIANAPOLIS, U. S. A. 
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New discussion of the value 
of yeast treatment in 


suppurative skin diseases 


N achapter entitled “‘Boils, Fur- 

unculosis, Carbuncles, Acne” 
fresh light is thrown on the ques- 
tion of yeast therapy in relation to 
these and other suppurative skin 
diseases. 


Up-to-date sources and authori- 
ties are quoted so that the physi- 
cian, if he wishes, can follow up the 
condensed material of this chapter 
by further reading and research. 


The author says in the opening 
paragraph of the chapter: 


“The use of yeast internally, 
while usually effective alone, should 
always be considered supplemen- 
tary to any necessary local treat- 
ment. And boils that have reached 
the suppurative stage at the begin- 
ning of treatment should of course 
be opened with the necessary sur- 
gical precautions and after treat- 
ment. It will usually be found that 
boils just starting will abort, and 
one of the great advantages of the 


use of yeast is the prevention of 
recurrence. The rapidity with 
which a group of boils in various 
stages of advancement will often 
dry up and disappear is astonishing. 
When surgical intervention is nec- 
essary, the use of yeast will shorten 
the period of discharge and hasten 
the healing process. 


“It is better to start at once with 
three cakes a day taken before 
meals. Yeast may be administered 
plain or with salt, on crackers,toast, 
in milk, water or fruit juices. 


“Tt is important that the bowels 
should be kept freely open. This 
is accomplished by the yeast, but 
if this action becomes excessive the 
dose should be diminished. For 
the prevention of recurrence and 
in order to raise the resistance of 
the body to a normal level the 
yeast should be continued for sev- 
eral weeks after a cure has been 
effected.” 


The book from which the foregoing paragraphs are taken, gives in 
compact form the result of modern study of yeast. It is published 
by The Fleischmann Company and is distributed free to physiologi- 
cal chemists, doctors and hospitals. Write for a copy, addressing 
Tue Fieiscumann Company, Dept. K-5,701 Washington St., New York 
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AMERICAN STANDARD 
HAEMACYTOMETERS 


WITH LEVY COUNTING CHAMBER 


The Levy Counting Chamber was announced in November, 1916, patented January 31, 1917 
(U. 8. Patent No. 1,214,331) and was awarded the Edward Longstreth Medal of Merit 
by the Franklin Institute, Philadelphia, December, 1917 


No. 3351. American Standard Haemacytometer with Levy Counting Chamber with double Neubauer ruling 


THE LEVY COUNTING CHAMBER was the first dependable Haemacytometer Counting 
Chamber made in the U. S. and continues to be superior in several important characteristics 
to any chamber yet made either in Europe or America. Approximately 20,000 are now in use, 
without a single rejection because of inaccuracy. 


It provides an increased visibility of ruling when the chamber is filled, unequalled by any 
ruling of European make, and a new method of construction of the parallel form of cell (first 
suggested by Birker) which entirely avoids the cemented cell of the Thoma or Birker con- 
struction with the attendant danger of separation from the slide. 


The parallel or open form of chamber permits the filling of the ruled area on the cover-glass 
by capillary attraction after the cover-glass is in position on the slide, and provides a more 
uniform distribution of the corpuscles than is possible with the Thoma or circular form of count- 
ing chamber which is entirely closed by the cover-glass. 

The dimensions of the ruling and the depth of the cell are guaranteed to be within the toler- 


ances established by the Bureau of Standards and, when so ordered, Counting Chambers are 
furnished with Bureau of Standards certificate at an additional price. 


3350. American Standard Haemacytometer, complete with Levy Counting — 
Chamber with Neubauer ruling, with two pipettes, in leather case $15.00 Darip 
3355. ditto, with Bureau of Standards certificate....... ad acevasecderaw 20.50 Datpy 
3351. American Standard Haemacytometer, same as No. 3350, but with Levy 
Counting Chamber with double Neubauer ruling....... ..eee-. 18.00 Darvo 
3356. ditto, with Bureau of Standards 24.50 Daufs 


Copy of Supplement No. 53, ‘‘American Standard Haemacytometers ’ 


ARTHUR H. THOMAS COMPANY 


WHOLESALE, RETAIL AND EXPORT MERCHANTS 


LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U.S.A. 
CABLE ADDRESS, “BALANCE”, PHILADELPHIA 


sent on request 
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NEODIARSENOL 


(Neoarsphenamine) 


As a result of more than two year’s research work a method of 
control of toxic by-products in the manufacture of Neodiarsenol 
has been perfected. 


In addition to possessing in the highest degree the physical 
and clinical features desirable, Neodiarsenol now offers chemical 
purity and biological results heretofore unequalled. 


If you have occasion to use arsenicals this merits your atten- 
tion. Detailed literature and latest price list will be sent upon 
request. 


Neodiarsenol may be obtained through your dealer, or direct 
from any of our offices. 


DIARSENOL COMPANY, INCc. 


BOSTON BUFFALO ATLANTA 
= 


A flood of cheap and inaccurate Blood Count 
Pipettes is being “dumped” on the American market 


Safeguard the accuracy of YOUR diagnoses by insisting 


Th your dealer supply you : h: COMER’S BLOOD 
at your Blood Count Apparatus be supplied WILD \ COUNT PIPETTE 


Marked with this Trade-mark and our serial num- 
ber which guarantee greater e* accuracy than is re- 
quired by the U. S. Bureau of omer Standards for cer- 


tification. Your dealer or— 
CENTRIFUGE TUBE 


FORMALIN 
AMPOULE 

| 

\| WRIGHTS BLOOD CAPSULE 


BLOOD COUNT PIPETTE 


34 YEARS 


| Experience 


Devising and making 
apparatus of glass for 
Physicians, Chemists, 
| _J Clinicians and Bacter'- 


FERMENTATION TUBES AMPOULES COMERS AUTOMATIC SHELL, ologists. 


A Few of Our Specialties 
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“Health is perfect coordination of the organism” 


Gastron 


promotes co6drdination of all the secretions 
and functions concerned in digestion; stimulates 
gastric, duodenal, pancreatic secretions, the health- 
ful, concerted function upon which depend good 


digestion, nutrition, health. 


Fairchild Bros. & Foster 
New York 


| spective otherwise produced, giving a correct interpreta- 


| MON-OBJECTIVE 
MICROSCOPES 


Possess all the features of construction which experience 
has shown to be meritorious and advantageous. Among 
them is one very distinctive feature which distinguishes 
the Spencer, viz.: 


Convergent eyepiece tubes 


which avoid the excessive and false conception of per- 
tion of the object under examination. Several models. 


PROMPT DELIVERIES. CATALOGUE ON REQUEST 
INSTRUMENTS SUBMITTED FOR TEST 


Spencer Lens Company 


MANUFACTURERS OF 
MICROSCOPES, MICROTOMES, DELINEASCOPES 


No. 3H. Mon-objective Binocular 


SPENCER OPTICAL MEASURING INSTRUMENTS, OPTICAL SPENCER 
GLASS, SCIENTIFIC APPARATUS 
BUFFALO, N. Y. 
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CARBOHYDRATE 59 
ASH 2 


Mo; ¥ 

Yr STURE 6 

tISSION OF THE BA 

NET WeiguT 16 


A Pioneer in the 
Constant Use of 
Cod Liver Oil 


Seven years ago, at the very beginning 
of the practical work in the develop- 
ment of a food to keep babies well, the 
anti-rachitic and anti-spasmophilic 
qualities of $.M.A.” were provided for 
intentionally by the addition of “a 
liberal amount of cod liver oil”. 


S. M. A.—A Food to Keep Babies Well 


Since 1915 every quart of S. M. A. 
has contained and _ still contains 
sufficient cod liver oil not only to 
prevent, but also to cure rickets. 


Every artificially fed infant should 
be given cod liver oil as a part of its 
food. Yet many mothers either neg- 
lect to do this, or find it impossible 
—to the detriment of the baby. 


In the form of S. M. A. the infant 
not only gets an adequate amount 
of cod liver oil, but he likes it, and 
thrives on it. 


Cod liver oil will be found accept- 
able to all infants and children when 
given in the form of S. M. A. 


Hundreds of physicians have used 
S. M. A. with excellent results in 
thousands of cases, and the number 
is increasing steadily. 


Try S. M. A. and you will find that 


(1) It is the same for the month-old 
oT and for the baby one year 
old. 


(2) It needs only the addition of 
boiled water to prepare it. 

(3) It absolutely prevents spasmo- 
philia. 

(4) It makes happy, solid, breast-fed 
looking infants. 


Write today for the S. M. A. bulle- 
tin for physicians. 


*H. J. Gerstenberger et al. 1. Studies in the Adaptation of an Artificial Food to 
Human Milk. Am. J. Dis. Child. Vol. X, Pg. 249-265, 

H. J. Gerstenberger et al. 11. Studies in the Adaptation of an Artificial Food to 
Human Milk. (A Report of Three Years’ Clinical Experience with the Feeding of 
S.M.A.) Am. J. Dis. Child. Vol. XVII, Pg. 1. 


THE LABORATORY PRODUCTS COMPANY 


3835 CEDAR AVENUE 


CLEVELAND, 


Distributing Agents 


CLEVELAND GREATER NEW YORK LOUISVILLE 

The Telling-Belle Vernon Co. Sheffield Farms Co., Inc. D. H, Ewing’s Sons 
AKRON DETROIT 

The Akron Pure Milk Co. Co. 

NAPOLIS 

PHILADELPHIA = The Polk Sanitary Milk Co. MONTREAL 

Abbott's Alderney Dairies Inc. GREATER BOSTON + The Guaranteed Pure Milk Co., 

Supplee-Wills-Jones Co. H. P. Hood’s Sons Co. Limited 
DENVER PITTSBURGH WINNIPEG 


Windsor Farm Dairy Company 


Rieck-McJunkin Dairy Co. 


Crescent Creamery Co 
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In one small unit— 


Complete Sterilization 


NSTRUMENT and Dressing Sterilizers are com 
bined with Water Sterilizer in one compact 
service-giving outfit. It is a new unit, but has years 
of practical experience behind it. The money cost 
to you is exceedingly moderate. 

It is the Castle No. 1512. Dressings are sterilized 
by “live’’ steam, instruments by boiling. The table 
top is heat and acid proof, and beneath is an aseptic 
cabinet for supplies. Illustration shows gas heat, but 
made also for other heats. Electric unit never can 
boil dry 


UT out this Castie ad. and s 
“deale r for further informa 
directly any question you think 


ing your own particular sterilizing 


WILMOT CASTLE COMPANY 


1160 University Ave., Rocuester, N. Y. 


Makers aiso of complete group of Pressure 
Sterilizers for Hospitals and Laboratories 


VITALISED 


HAMATIC OPOTHERAPY 


used by the Paris Hospitals 
prescribed 
by over 30.000 Physicians 


REPLACES 


RAW MEAT 
AND IRON 


DESCHIENS’ SYRUP 
OXYPHILES In each tablespoonful 


there are 40 grains of 

OF THE BLOOD active Hemoglobin, an 
equivalent of a fifth 
Of-a grain of vitalized 
iron. One tablespoonful 
at the beginning or at 
the end of the two prin 
cipal meals of the day 
In cases serious anaemia, 
double the dose. 


Made in France in 
LABORATOIRES DESCHIENS 
9, rue Paul-Baudry, PARIS 
Samples on application to 
G. J. WALLAU INC 
6, Cliff S, NEW-YCRK 
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THE 
GLEN SPRINGS 


WATKINS GLEN, N. Y., ON 
SENECA LAKE 


“Electrocardiography 


is the last court of appeal and its judg- 
ment is rarely at fault.” 


LOUIS F. BISHOP, M.D. 


+t 

HEH 


Electrocardiogram showing normal complex with 
ventricular extrasystoli 
Practitioners, clinics and hospitals find 
it essential for a complete examination, 
and the returns capable of creating its 
own maintenance fund besides allowing 

a generous surplus each year. 


Catalog and Details on request 


Charles F. Hindle & Co. 
OSSINING-ON-HUDSON NEW YORK 


William E. Leffingwell, President 


The Glen Springs offers the convalescent the 
greatest advantages for the rapid recovery of 
health and strength. 


SITUATION: In the healthful Finger Lakes 
Region of New York State. Clear, dry, invigorat- 
ing atmosphere. Beautiful, restful surroundings. 


COMFORT: The modern facilities of a quiet, 
delightful resort hotel. Charming solaria and 
broad porches overlooking Seneca Lake. A 
variety of outdoor and indoor recreations with 
the pleasure of interesting companionship. 


NATURAL AND SCIENTIFIC FACILI- 
TIES include roentgenological department with 
modern apparatus for fluoroscopic andradiographic 
examinations, completely equipped chemical and 
bacteriological laboratory, ear, nose, throat and 
rest room, cystoscopic department, basal metab- 
olism determinations, electrocardiograph, graded 
walks for the Stokes-Oertel system of hill climb- 
ing, continuous flow, brine vapor and cabinet 
baths, Nauheim Baths given with a natural 
calcium chloride brfne, irrigation rooms, Zander 
apparatus, approved modern electrical appliances 
and therapeutic lamps, Schott resistance exercises 
expert masseurs and masseuses, aix massage 
tables, swimming pool. 


PROFESSIONAL PERSONNEL: The 
Glen Springs Medical Staff assures the most com- 
petent medical attention, and always maintains the 
closest cooperation with the home physician. 


OPEN THE YEAR ROUND 


Illustrated and detailed booklets prepared especially for the 
Medical Profession on request 


Hemoglobinometer 
Dare Aluminum 


. . Certified 

Electric Ill. . . $39.00 by Dr. 

Bat’y & Candle $39.00 A. Dare, 
inventor 


The DARE is the 
recognized stand- 
ard of the world for 
hemoglobin estima- 
tions, and has been for the past 
21 years. 


The estimation scale on the DARE 
is not visible to the user while the 
estimation is being made, and a 
reading can therefore not be forced. 
No correction indicator is needed on 
the DARE, because when the two 
Red color fields are matched exactly, 
the reading that appears on the side of 
the instrument is absolutely correct. 


Ask for Descriptive circular 
For Sale by all Supply Houses 


REIKER INSTRUMENT CO. 
Sole Manufacturers 
1921 Fairmount Ave. Philadelphia, Pa. 
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New Leitz Combination 
Microscope Stand “ABM” 


The Latest Research Model for Binocular 
and Monocular Vision 


FEATURES: 


1. In general design it is similar to 
our large Research Stand “‘AA”’. 


. Binocular—and Monocular Body 
Tubes can be very easily inter- 
changed and attached by eccen- 
trically acting lever—clamp. 


3. The Nosepiece adapter is mounted 
independent of the tubes; objec- 
tives remain permanently cen- 
tered, irrespective of which tube 
is used. 


Monocular 
. With the Binocular Body Tube hee geable 
attached the stand is in every “ith Binocular 
respect equal to our ‘‘ Mon-Ob- : 
jective Binocular’’ Microscope. 


5. With the Monocular Body Tube attached 
it is identical to our Research Stand ‘“AA,”’ 
available for Micro-Photography. 


Microscope “ABM” with Binocular 
Body Tube attached 


With this achievement Leitz has scored another success as originator of new 
microscope models of the ‘‘Leitz Quality of optical and mechanical workman- 
ship.” ‘Leitz Quality” is beyond comparison, it is accepted as ‘Supreme’. 


Complete stock of Laboratory Apparatus, Glassware, etc., always on 

hand for prompt delivery. Equipping complete Laboratories is our 

specialty; our Import Service is reliable and through our connection, 
one of Economy. Estimates are rendered promptly 


Pamphlet No. L-1022 will be forwarded upon request 


LEITZ-QUALITY / E.LEITZ~\ LEITZ-QUALITY 
OPTICAL ano MECHANICAL NEw ORK SURPASSED EQUALLED 
WORKMANSHIP Y' SUSREME 
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CONTENTS 


ORIGINAL ARTICLES 
Impending and Real Gangrene Associated with Diabetes; Correlation of 


Medical and Surgical Effort. 625 
By Bertram M. Bernuem, M.D., F.A.C.S., Baltimore, Md. 


The Prevention of Simple Goiter in Man 634 
By O. P. Kimpaui, M.D., Cleveland, Ohio. 


The Occurrence of Physical Signs Suggestive of Aortic Defects. 649 
By Frank A. Craia, M.D., Philadelphia. 
The Heart Muscle Changes in Pneumonia, with Remarks on Digitalis 
Therapy .. 659 
By J. Stone, M.D., California. 
Immediate Recovery from Early Diabetes leans after Lumbar Punc- 
ture. ReportofaCase. . 668 
By Joun Tucker, M.D., Cleveland, Ohio. 
The Clinical, Bacteriologic and aes “ene in a Case of Influenzal 
Meningitis. 675 


By R. Tempreron, M.D., DonaLpS. Kina, M.D., and Ricuarp 
Mckgan, M.D., Boston, Mass. 


Experimental Polyuria .......... . 685 
By McMicken Hancuert, M.D., Chicago, Il 


The Correlation of Clinical and Pathological Findings in Nephritis . . 697 
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(Contents continued on page 12) 


Trade Mark Registered. 


Gluten Flour 
40% GLUTEN 
Guaranteed to comply in all respects to 
standard requirements of U. S. Dept. of 
Agriculture, 
Manufactured by 
FARWELL & RHINES . 
Watertown, N. ¥. 
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Passing Fads in the Manufacture 
of Dentifrices 


Not a Medicated Dentifrice. Years ago Colgate & 
Company refused to meet the artificial demands for 
a highly medicated dentifrice. They followed scientific 
dentists in the contention that drugs are harmful to 
the mucous membrane of the mouth. Such drugs 
should not be used in a dentifrice except in the treat- 
ment of pathological conditions, and then only under 
the advice of a dental practitioner. 


Notan Acid Dentifrice. Once more Colgate & Com- 
pany’s stand is with the scientific members of the 
medical and dental profession who refuse to use an 
acid tooth paste. They recommend to their patients 
a dentifrice with high cleansing qualities, pleasant 
to taste, containing a thorough non-gritty cleanser. 


A generous supply of samples 
wiil be sent to professional 
friends, post-paid, on request. 


Welfare Dept. 
COLGATE & CO. 
Established 1806 
New York, N.Y. 


Cleans teeth the 
right way 
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(Contents continued on page 14) 


The dates for the next two examinations of the NATIONAL BOARD 
OF MEDICAL EXAMINERS are as follows: 


Part I and II, June 19, 20, 21, 22, and 23, 1922. | 
Part I and II, September 25, 26, 27, 28, and 29, 1922. | 
| 


Applications for the June Examination should be in the Secretary’’s 
Office not later than May 15th, and for the September examination | 
not later than June 1st. Application blanks and Circulars of Infor 
mation may be had by writing to the Secretary, Dr. J. S. Rodman, 
1310 Medical Arts Building, Philadelphia, Pa. | 


12 


The Endocrines, Digestive Ferments, 
Catgut Ligatures, ete. 


sk - ARMOUR LABORATORY is maintained for the purpose of han- 
dling the glands, membranes and other raw materials supplied by our 
abattoirs in immense quantities, from which important therapeutic agents 
are extracted and fabricated. 


Among the products that the physicians and surgeons use daily are: 
Corpus Luteum; Suprarenals, Suprarenalin Solution 1:1000; 
U.S. P.; Parathyroids; Pitui- Suprarenalin Ointment 
tary, Whole Gland; Pituitary, 1: Hy 
a ‘ LABORATORY preparations of the Digestive 
rior; and other glandular Ferments that are used in 
substances in po. and tabs. PRODUCTS stomachic and intestinal dis- 
Pituitary liquid in 1 c. c. and orders and as vehicles for 
1-2 c.c. ampoules. nauseating drugs. 


We also make Sterile Surgical Catgut Ligatures, plain and chromic, boilable; and Iodized 
Ligatures, nonboilable. {The Armour ligatures are made from Lambs’ gut, selected espe- 
cially for surgical purposes and sterilized at opportune stages in such manner as to preclude 
the possibility of contamination in the finished strings. 


We are headquarters for the Organotherapeutic Agents and 
are always glad to co-operate with the medical profession 
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disease germs in 
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WHAT X-RAY OUTFIT 


r THE last twenty years X-Rays have found 
an ever-widening application in the practice 
of medicine. X-Rays are now applied in ways 
undreamed of ten years ago. The result has 
been that machines of different types have 
been developed for different diagnostic and 
therapeutic purposes. 

The most important developments in recent 
years have been the result of the work done 
in the Research Laboratories at Schenectady, 
N. Y., which stand behind the Victor X-Ray 
Corporation and which conduct never-ending 
investigations to the end that Victor apparatus 
will always evolve from something that is the 
best of its time to something still better. 

The ranges of service of X-Ray machines that 
have been developed to meet the needs of 


Reconstruction 
Hospital 
Sor the Treatment of 
Industrial Accidents 
and Diseases 
New York City 
Insert shows X-Ray 
Laboratory, Victor 
Equipped 


SHALL BE INSTALLED? 


physicians and surgeons are so varied that the 
practitioner is often at a loss to know what 
particular machine it would be advisable to 
install. To assist him, the Victor X-Ray Cor- 
poration maintains Branch Sales and Service 
Stations in the principal cities. Any physician 
or surgeon may call upon these Stations for 
advice and guidance. A technically informed 
representative will be sent on request —a rep- 
resentative who studies the practitioner's needs 
and then recommends the type of raachine that 
will meet them best. 


It is the duty of Victor Service Stations, when 
called upon, to give technical advice to users 
of Victor machines, so that the desired results 
are obtained. They also keep the apparatus 
in good order. 


VICTOR X-RAY CORPORATION, Jackson Blvd. at Robey St., Chicago 
Sales Offices and Service Stations in All Principal Cities 
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GEORGE MORRIS PIERSOL, M.D. 


EpItror OF THE AMERICAN JOURN AL OF THE Mepi AL SCIENCES 
May, 1911 -APRIL, 1922. 


Wiru the publication of the April number of the AMERICAN JOURNAL 
OF THE MEDICAL Sciences, Dr. George Morris Piersol resigned as 
editor, a position which he had held for eleven years. Dr. Piersol 
assumed the management of the JourRNAL when the death of the 
previous editor, Dr. A. O. J. Kelly, occurred in 1911. It was his 
constant endeavor to keep the JouRNAL on a high plane, as regards 
both the literary and scientific quality of its pages, and that he 
achieved success is evidenced by the high esteem in which the JouRNAL 
is held by the profession throughout the civilized world, and by a 
steady and continual growth in circulation, notwithstanding the 
increase in the number of very excellent periodicals devoted to special 
phases of medicine, in the last decade. Under Dr. Piersol’s editor- 
ship the writings of the foremost men in all branches of medical science 
have appeared in its pages, many of these contributions marking 
epochs in medical progress, so that the AMERICAN JOURNAL OF THE 
MepDIcAL SCIENCES is today one of the most widely and frequently 
quoted of all medical periodicals. 

It is with sincere regret that his many friends see him relinquish 


the work which he has conducted so admirably for so many years. 


However, the activities of a very busy teaching life and an extensive 
consulting practice require his entire attention. At the present time 
he holds the position of Professor of Medicine and Sub-Dean in Medicine 
in the Graduate School of the University of Pennsylvania, and Pro- 
fessor of Medicine at the Woman’s Medical College of Pennsylvania. 
Dr. Piersol has just completed his term of office as President of the 
Philadelphia County Medical Society, a position which he attained 
not only as a result of his medical achievements but also through the 
universal popularity with which he is greeted throughout the city by 
the medical profession. In addition to these honors he is a member 
of the Association of American Physicians, The American Therapeutic 
Society, American Climatological Association and other organizations 
national in their scope. During the war Dr. Piersol was in active 
service for nearly two years. In the A. E. F. he served as Chief 
of the Medical Service of U. S. A. Base Hospital No. 20, later as 
temporary commanding officer of the same organization and sub- 
sequently as corps consultant with the rank of Lieutenant-Colonel. 
Dr. Piersol has many years of activity before him and there can be 
no question that the future will be full of great possibilities for one 
of his ability and talent. The American JOURNAL OF THE MEDICAL 
ScIENCES extends to Dr. Piersol its best wishes for a long and most 


successful career. 
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IMPENDING AND REAL GANGRENE ASSOCIATED WITH DIA- 
BETES; CORRELATION OF MEDICAL AND SURGICAL 
EFFORT. 


By Bertram M. Bernuem, M.D., F.A.CS. 


BALTIMORE, MD. 


(From the Surgical Clinic of the Hebrew Hospital, Baltimore, Md.) 


Ir is well known that gangrene of the extremities is a fairly 
frequent complication in diabetes; not that the condition of diabetes 
itself necessarily gives rise to gangrene, but that in individuals 
suffering from this malady there is usually to be found an associated 
generalized arteriosclerosis which, together with the recognized 
lowered resistance of the tissues to infection, may be said to prepare 
the field for those circulatory disturbances of the extremities that 
eventuate in gangrene. 

At the same time it must be admitted that fundamentally the 
diabetes controls the situation in so far that most of those who come 
to grief with gangrene are found either to have neglected the general 
condition or are sufferers from it in such intractable form that die- 
tetic and therapeutic measures for its relief have been unavailing. 
At least this is so in my experience. It appears that the basic 
element dependent upon control of the diabetic condition is not so 
much a cessation of further development of the arteriosclerotic 
process in the extremity bloodvessels as it is a raised tissue resistance 
to infection and to the withstanding of the ischemia associated 
with occluded arteries; for in most cases that have come under my 
observation a halting of the arteriosclerotic process is of compara- 
tively minor importance, since it has already proceeded to the point 
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of almost total occlusion of the main terminal bloodvessel.! This 
leaves the limb to get along as best it may, with such collateral 
vascular channels as might have developed coincident with the 
gradual occlusion of these main vessels. The crux of the situation 
must therefore lie in the ability of the tissues to survive with a 
greatly diminished blood nourishment, and it is this ability which 
seems to be influenced by the diabetes. 

That this is true is proved, I think, by the fact that in gangrenes 
other than those associated with diabetes it suffices in general to 
consider and treat the local condition alone, and if one is able to 
reéstablish the circulatory balance in a limb of precarious circula- 
tion, as is very frequently possible by means of rest, baths and gentle 
massage, the use of the electric vibrator and such other measures 
as one may employ in these difficult conditions? a successful 
issue may be expected. Not so in diabetes. Not once but many 
times have all my efforts to restore the circulatory balance gone to 
naught until the underlying condition could be brought under 
control. I refer particularly to those cases of only impending 
gangrene, cases which have not progressed to the stage of actual 
tissue death and where prompt measures might be expected to 
prevent it. 

But in a way the same thing holds true for those who have an 
actual gangrene in that amputation will more than likely end dis- 


astrously, as is well known, unless at the time of operation the— 


patient is sugar-free, and his acetone, diacetic acid, blood-sugar 
and carbonate findings have been brought into line. Or a better 
way of putting it would be to say that a patient’s chances of surviv- 
ing operation appear to be increased just in so far as his underlying 
diabetic malady is brought under control. It follows, therefore, 
that surgeons would do well to call to their aid physicians skilled in 
the treatment of this difficult disease, for it requires a special order of 
knowledge to deal with its various manifestations, a knowledge not 
usually possessed by surgeons. 

This was forcibly brought home to me by a case (Mr. J. W.), 
which came under my care some years ago, of a man, aged sixty- 
eight years long a sufferer from diabetes, whose bloodvessels 
everywhere were of the pipe-stem variety. He had been under the 
constant supervision of Dr. E. J. Leopold, and in spite of occasional 
lapses had been carried along most successfully for a number of 
years, even to the point of surviving a desperate pneumonia. One 
winter, for some unaccountable reason, he became obsessed with the 
idea that he needed no further medical supervision. Being a hard 


1 That is the main vessels of the lower leg and foot. It often happens that pulsa- 
tion is felt in the popliteal artery, but invariably it is found to be one-half or three- 
quarters occluded by the sclerotic process. So the volume of blood passing through 
it must be very small. 

2 Pain in Threatened and Real Gangrene of the Extremities; Its Relief, Am. Jour, 
Men. Sc., 1922, 163, 517, 
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drinker he indulged immoderately and totally neglected his usual 
dietary precautions—and with the inevitable result. When I saw 
him he had what looked to be a simple infection of his left great toe. 
Dr. Leopold was again in charge, but the patient’s attitude was bad 
and his medical adviser was having poor success. 

I started out with the usual conservative measures of rest and 
moist, warm boric dressings, but the tissue broke down in spite of 
them. I then provided adequate drainage, but the tissues seemed 
to have little resistance, and although there was no pain at all 
connected with the affected area, more destruction ensued, and it was 
not long before the terminal joint was invaded. Dr. Leopold 
thereupon redoubled his efforts. Rigorous diet was enforced under 
adequate supervision and everything possible was done to stave off 
what looked like a spreading infection with gangrene. Dr. J. M.'T. 
Finney saw the patient in consultation and advised that he be put 
to sleep, the joint opened, thoroughly cleaned out and all sloughing 
material removed. It was with a hopeless feeling that his advice 
was followed. 

Just before this was done it was noted that the sugar content of 
the patient’s urine was decreasing. Coincident with this it was 
further observed that while the roentgen-ray showed definite bone 
destruction in the joint, the surrounding tissue appeared to be taking 
on renewed vitality and that the inflammatory area had ceased to 
spread. The operation was carried out under nitrous-oxide gas 
anesthesia. For a few days the whole foot looked precarious, but 
actual gangrene did not supervene. After a while the condition 
seemed to improve some as the general condition of the patient 
began to respond to treatment. Shortly thereafter the diabetic 
process yielded, and following this the toe healed. The patient 
lived a fairly active life for several years after this, finally suecumb- 
ing to a second attack of pneumonia. 

I cite this case because it is a most unusual one and is a striking 
example of successful coéperation of surgical and medical effort. 
The whole period of surgical treatment was most tedious, and 
consumed four months. 

Another case, equally striking was that of an elderly man, Mr. 
H. H. (a patient of Dr. Samuel Wolman), who also had long been a 
sufferer from diabetes. Always a difficult patient, he would at times 
go on a veritable carbohydrate debauch, and it was at the conclusion 
of one of these, in the spring of 1920, that he began to have pain in 
his right leg. This grew worse steadily until it became so acute and 
constant that it was agonizing for him to walk. Sleep was out of the 
question. 

When I saw him, some two or three weeks after the onset, there 
was already present a slight but none the less definite atrophy of 
the calf mucles of the affected leg. When the man was on his feet 
the veins of his right leg stood out like whip-cords while the entire 
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skin from the knee down assumed first a fiery red color, and then as 
he continued standing a purplish, ominous-looking dusky red. I 
have noticed this remarkable phenomenon many times in cases of 
threatened gangrene, and have been at ‘a loss to explain it. The 
pain that accompanies it is excruciating. It looks as if the filled, 
tense veins would burst, and one cannot escape the feeling that the 
contained blood is surely obstructed in its outflow. Yet there is 
no obstruction demonstrable, for the moment the patient lies down * 
the whole picture disappears, and if his leg is elevated a bit it assumes 
a pale, cadaveric appearance with great rapidity. 

It looks rather as if at certain stages of a failing circulation in the 
extremities the innervation of the vessel walls becomes deranged 
to such extent that with the patient in the upright position there is 
a total loss of tone, with the resultant vein bulging with stagnant 
blood and the generalized phenomenon as noted.* This view is 
further supported by the fact that the affair may be purely tempor- 
ary; as the circulatory balance is reéstablished by appropriate treat- 
ment the phenomenon becomes less and less pronounced; the pain 
on standing decreases, and finally the leg becomes normal in appear- 
ance both upon standing and lying down. In other words the 
vascular innervation once more becomes operative and the vessels 
regain their normal tone. 

This is well illustrated by the story of the patient in question, 
as is my earlier statement that little can be accomplished without 
the physician’s aid. I insisted immediately that Mr. H. remain 
in bed and be entirely off his feet. He was given the electric vibra- 
tor, hot and cold plunges to the foot and leg and such other measures 
as seemed indicated.‘ As the patient was in his own home the treat- 
ment was difficult and the dietary precautions nullified by his wilful 
excesses. His whole foot was exquisitely sensitive, and as the days 
progressed the picture as noted above became so exaggerated that 
finally I insisted that he go to the hospital for a final though, as it 
appeared, hopeless trial at saving the limb. 

At the hospital the unexpected happened. Rigid dietary precau- 
tions were enforced, and within seventy-two hours the sugar in the 
urine began to clear while the man’s whole aspect took on a different 
character. His blood sugar was 0.164 per cent. The electric 
vibrator, which is nothing but the gentlest form of massage, was 
carefully used, hot and cold plunges were regularly instituted every 
four hours, the leg was kept warm at all times, and in addition the 
patient was given a course of Ringer’s solution.» It was not long 
before the pain began to subside. ‘To make a long story short the 
whole picture cleared to such an extent that a few weeks later the 


3 [ lay great stress upon this phenomenon in the diagnosis of threatened gangrene. 

4 Pain in Threatened and Real Gangrene of the Extremities; Its Relief, Am. Jour. 
Meb. Sc., 1922, 163, 517. 

5 Loe. cit. 
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patient was walking about as well as ever, and he has continued to 
do sO. 

Not all cases end so happily. Only too often it is not so much a 
question of saving the limb as the individual's life, for while diabetes 
itself is quite compatible with long life, diabetes plus a gangrenous 
limb is in all cases an extremely serious affair. Not that amputation 
is such a desperate ordeal in itself, but that any operative procedure 
of whatever magnitude is of serious import in the case of diabetes, 
the degree of seriousness depending for the most part apparently 
upon the state of carbohydrate metabolism derangement. 

By way of illustration, | wish to cite three cases, each of which 
teaches a somewhat different lesson, though fundamentally all of 
them illustrate the close interrelation of surgery and medicine 
required for the proper handling of such cases. 

The first is that of Mr. M.5S., aged sixty years, a patient of Dr. 
T. B. Futcher. Long a diabetic, he arrived in Baltimore from the 
South in a profound state of acidosis. Some two or three weeks 
previous he began to have a soreness in his right foot, for which his 
medical adviser prescribed hot-water bottles. Several superficial 
burns on the toes resulted, and after that the dorsum of the foot 
became red and inflamed, and reddish streaks made their appearance 
above the ankle. It was then that he came to Baltimore. 

Upon his arrival, April 2, 1921, he was critically ill, vomiting 
frequently. His urine was loaded with sugar, 2+ per cent, and also 
with diacetic acid and acetone, +++. His blood sugar was 0.25 
per cent and his blood carbonate 39 vol. per cent.’ His foot was 
obviously infected, and it seemed to have an accumulation of pus 
just under the skin of the dorsum, while two of his toes were already 
gangrenous. ‘There was, however, no outspoken lymphangitis, and 
the patient’s temperature was hardly elevated. So in view of his 
precarious general state, surgical intervention was postponed until 
medical measures at least could be gotten under way. 

Within a few days the toxic symptoms began to subside, so that 
it was possible to incise and drain the dorsum of the foot. The 
operation was done under local anesthesia with the patient in his 
bed. Quantities of foul-smelling, grayish-black pus, such as is 
characteristically found in the tissue destruction of gangrene, were 
released. Following this the whole dorsum of the foot gradually 
became gangrenous and at each dressing that part which was obvi- 
ously destroyed was removed. The two toes were removed in the 
same way, and as a third toe wilted it too was removed—piecemeal. 

It was necessary to do this, I felt, because the accumulation of 
necrosed and sloughing material, with its accompanying foul-smell- 
ing liquefaction, was so great that to leave it meant that a certain 
amount of absorption of toxic matter must result. To have removed 


6 T am indebted to Dr. Louis Sacks, resident surgeon at the Hebrew Hospital, for 
much aid in the preparation of this article. 
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the foot—as was obviously indicated— was out of the question at 
this time, because the patient’s general state remained so desperate 
as to preclude giving him an anesthetic or carrying out any operation 
of magnitude. But we were particularly fortunate in this case,’ 
because the individual in question never suffered the slightest pain 
from his rapidly decaying foot. This was one of the most remark- 
able cases in this respect I have ever encountered. Thus by keeping 
well away from the line of demarcation, which was progressive, all 
excision of tissue was accomplished without pain and without 
anesthesia of any kind. 

Under the constant watchfulness of Dr. Futcher, Mr. S. gradually 
improved. His urine revealed less and less-sugar until, weeks after 
his admission, it finally became sugar-free. His acetone and 
diacetic acid, however, were very refractory, being +++ for the 
acetone and + for the diacetie acid. It seemed impossible to get 
his blood sugar below 0.21 per cent, in spite of repeated starvation 
days and the most rigidly careful diet on other days. 

During these trying weeks there was the widest possible opening 
in the foot for drainage, the skin, subcutaneous tissue, extensor 
muscles and tendons having been removed. But the interosseous 
muscles were becoming affected and sloughing material was con- 
stantly oozing up between the metatarsal bones. It then occurred 
to me that even though the patient’s temperature was running about 
normal, absorption was going on nevertheless, and that this was the 
reason for the failure of urinary and blood findings to approach 
normal. Dr. Futcher and I discussed this possibility and the 
proposition that as long as the affected leg remained unamputated 
the diabetic condition of the patient probably would not show further 
improvement. I must admit that, surgically speaking, the man’s 
wounds were so wide open that absorption of any serious surgical 
significance seemed out of the question. My only ground for 
thinking that there was any absorption at all was merely the fact 
that the most intensive efforts of the medical men to improve 
the diabetic condition after it had reached a certain point were 
without avail. Our combined experience, however, in regard to this 
matter was rather meager, and the literature contains little or 
nothing concerning it.’ It seemed a marvelous opportunity to 
shed some light on this point by proceeding with the amputation 
and the temptation was great—but the patient’s condition was 
such that it would have been unwise to carry out any operation 
without exhausting every possible means of bringing his laboratory 
(blood and urine) findings to normal. We therefore continued our 


7 The gangrenes of diabetes are more prone to be of the painless variety than other 
gangrenes, though just why this should be I do not know. 

8 Ordinarily, if a patient is absorbing from a surgical wound, one feels that the 
drainage is insufficient and that this will be manifested by pain, swelling and elevation 
of temperature. 
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efforts in this direction even though the gangrenous process con- 
tinued to advance. | might add that the circulation in the affected 
leg was quite satisfactory, the patient had his normal femoral and 
popliteal pulses, and that such granulation tissue as formed bled 
with remarkable ease. In other words the spread of the gangrene 
was not dependent upon a circulatory failure but obviously upon 
a lowered resistance of the tissues to infection and to ischemia. 
Lest there might be some skepticism on this point, 1 would add 
that not only was the circulation quite satisfactory, but there was 
no edema of the foot, ankle or leg which might have interfered with 
a circulation that was adequate. But toward the seventh week 
under our care the sole of the foot began to redden. A little later it 
became obvious that the process had broken through the plantar 
fascia from above (as was to be expected), and if prompt measures 
were not taken a fulminating gangrene might result. This, of 
course, was to be avoided at all hazards. At this time the urinary 
and blood findings were as follows: 

May 18,1921. Urine: Glucose, 0.7 per cent (14.7 gm.); acetone, 
+++; diacetic, +; albumin, +. Blood sugar, 0.24 per cent. 

That is they still had not reached normal. The opportunity to 
discover the relation of absorption from gangrenous tissue to 
continued carbohydrate derangement in so far as a single example 
could teach was within our grasp. We had played fair with the 
patient from an actual surgical standpoint by carrying him along 
without operation until his leg actually began to threaten his life. 

Therefore, on May 19, 1921, under nitrous oxide gas and some 
ether, a hurried amputation was done at the midealf. The patient 
reacted very well, and, with the exception of one small area on the 
outer side of the stump, the wound healed without difficulty. As we 
had hoped, the postoperative course of the diabetes justified fully 
the view held that the failure of the carbohydrate derangement to 
yield entirely to treatment was due purely to the absorption taking 
place. At least there is no other explanation for the fact that within 
about two weeks after the operation, June 14, 1921, the urinary 
findings came down to normal. The blood sugar dropped to 0.20 
per cent and continued to decrease, reaching normal one week before 
discharge from the hospital, July 13, 1921, some three and a half 
months after his admission. 

At this time he was on an extremely liberal diet. Daily diet 
the week of discharge from the hospital was as follows: 

Morning: Lister biscuits, 2; peach, 1; eggs, 2; milk, 270 ec; 
coffee, 250 cc; butter, 10 gm. 

Afternoon: Orange, 100 gm.; broth, 200 ce; beef, 100 gm.; 
squash, 150 gm.; tea, 200 ce; cucumber, 100 gm.; potato, 100 gm.; 
lister biscuit, 2. Ice cream: Milk, 150 ce; cream, 160 ee; saccha- 
rine, 3 gr. 
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Evening (supper): Cottage cheese, 50 gm.; beef, 100 gm.; 
squash, 150 gm.; tomato, 75 gm.; lettuce, 25 gm.; milk, 300 cc.; 
coffee, 250 cc; lister biscuits, 2. 

His general condition was all that could be desired and his carbo- 
hydrate tolerance had actually been raised to really respectable 
limits. 

This case, then, is an illustration of the principle that in certain 
instances our efforts must be directed not so much toward saving 
the limb as saving the patient’s life, and that even this at times is 
most problematical. 

For example, just recently I had under my care a woman (Mrs. 
K.), for many years a sufferer from diabetes, who began to have 
trouble with her right leg. She was seen by Dr. Helfgott, who 
advised that she come to the hospital for treatment. His advice 
was ignored and he lost sight of her for some three months. At 
the end of that time the patient again came under his observation, 
but by that time her whole right foot had become gangrenous. 

I saw her in consultation April 8, 1921, and had her sent to 
the hospital immediately. The patient’s whole foot was decayed, 
the toes were hanging by shreds of tissue and in several areas where 
the skin was broken great quantities of pus could be expressed from 
the sole of the foot. The gangrenous process was gradually spread- 
ing up the ankle and the lower leg was edematous. Her urinary 
and blood findings at this time were as follows: 

Urine: Sugar, ++++; acetone, ++++; diacetic acid, +. 

Blood: Blood sugar, 0.4 per cent; blood carbonate, 48.6 vol. 
per cent. 

Dr. Leopold, the attending physician at the Hebrew Hospital, 
felt that if operation could be postponed a few days it might be 
possible to do much in the way of improving the patient’s condition 
and rendering the operative outcome more certain. Accordingly 
the foot was dressed in wet boric compresses, and from day to day 
the gangrenous material was removed. This patient suffered so 
much pain at all times that it was difficult to do much with her. 
For some ten days this coéperative method of medical and surgical 
treatment was continued and the patient showed some favorable 
response. The findings were as follows: 

Urine: Glucose, 0; acetone, ++; diacetic acid, +. 

Blood: Blood sugar ranged from 0.396 per cent to 0.48 per cent. 

At this time, however, the edema of the lower leg was becoming 
more pronounced. It spread up the leg and definite lymphangitic 
streaks made their appearance chiefly along the internal saphenous 
vein. In other words it became obvious that the infection was 
progressing and that the patient’s life depended upon prompt 
surgical interference. Accordingly a midthigh amputation was 
carried out. At the time of the operation the patient was in much 
better physical condition than upon her admission. Her tempera- 
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ture was down and she was practically sugar-free. Dr. Leopold 
and I felt that she would do fairly well after the operation, but we 
were disappointed. During the first twenty-four hours she was in 
desperate shape, but by the use of intravenous sodium bicarbonate 
she was tided over. For three days thereafter, April 23, 1921, she 
was showing improvement, and we began to feel hopeful. Her blood 
sugar dropped from 0.48 per cent to 0.34 per cent. Then with but 
little warning, some twenty-four hours after this, the patient 
suddenly went into a coma and died. 

This case is an illustration of the difficulties that may be encoun- 
tered at any time in the treatment of gangrene, namely, that a gan- 
grene which is quiescent may suddenly become fulminating no 
matter what the condition of the patient. Under these circum- 
stances, of course, operation is the lesser of two evils, and the 
patient must take the chance. 

In the case of a third patient, Mr. S., aged fifty-four years, the 
conditions were even more deplorable. Not only was there the 
diabetic condition with a fulminating gangrene of the leg present, 
but in addition there was active pulmonary tuberculosis of long 
standing with cavities in both lungs. This involved state of affairs 
existed when I first saw the individual, the case having been treated 
on the outside for several months by others. Dr. Charles Austrian 
was invited to take over the medical side of the case, and at his 
suggestion a midthigh amputation was carried out under spinal 
anesthesia. The operation was done as an emergency at night; 
such was the danger from the rapidly advancing gangrene. 

The patient was a large, fat, flabby man, definitely toxic. He 
had been under a fairly rigid diabetic regimen for some time at home, 
and as a result his urine was practically normal on admission. His 
blood sugar was 0.25 per cent and blood carbonate 33 vol. per cent. 
Despite the unfavorable outlook (to our surprise and relief) he stood 
the operation unusually well. With the exception of an annoying 
hiccough, that persisted for about forty-eight hours, his conva- 
lescence was uninterrupted. His carbohydrate metabolism was 
rapidly controlled, with the result that prior to his discharge from 
the hospital his diet was almost as liberal as that of a normal 
individual; his urine was sugar—, acetone—, and diacetic acid-free; 
his blood sugar was 0.117 per cent and blood carbonate 45 vol. 
per cent. His carbohydrate tolerance had been raised to really 
respectable proportions. 

These various'cases are illustrations of what may be accomplished 
by closely allied medical and surgical forces when arrayed against 
a really dangerous condition. I have taken particular pains to 
emphasize this feature because it has been my experience that 
physicians tend to handle the surgical complications of diabetes 
too much by themselves, thereby frequently losing the opportunity 
for constructive measures. This is the one side. On the other 
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side I find that the surgeon, when once he is consulted, is too prone 
to disregard the medical phase of the situation in his efforts to 
overcome the surgical complaint. How much better it would be for 
all concerned if there were an intelligent codrdination of effort from 
the very start. 


THE PREVENTION OF SIMPLE GOITER IN MAN.' 


By O. P. M.D., 


j CLEVELAND CLINIC, CLEVELAND, OHIO. 


Hi To understand why anyone should undertake a goiter survey of 
a whole community for the purpose of establishing a principle of 
prevention by a simple and practical method, it is necessary to study 
. the literature of goiter with this idea in view. For the literature, 
| while rich in statements regarding the distribution of goiter, the 
pathology of the thyroid gland, methods of medical and surgical 
treatment, hereditary tendencies and etiology, has little indeed to 
offer regarding the prevention of goiter. 

A survey for merely determining the incidence of goiter in the 
) different localities and cities of this portion of the Great Lakes basin 
A would have been unnecessary. There is an abundance of scientific 
ae data giving in general the geographic distribution of endemic goiter 
{ throughout the world. Surveys of various communities in Europe 
have been made and the scientific data of the last century has so 
emphasized the sociologic and economic importance of endemic 
goiter, cretinism and deaf-mutism that national commissions have 
been appointed by some of the countries of Europe to study this 
problem for the purpose of finding some method of relief. 

For ten years preceding the beginning of our work in Akron, 
Marine and Lenhart, working in the department of experimental 
medicine of the Western Reserve University, had been showing the 
“ase with which endemic goiter could be prevented. The results of 
a) laboratory experiments and demonstration in animals, however 
; convincing, must be applied to man for final proof of their prophy- 
lactic or therapeutic value. The prevention of goiter in man was 
yet to be proven. Therefore, with Dr. David Marine, I undertook 
1 to establish in man the applicability of the work of Marine and Len- 
hart as summed up in their statement that “simple goiter is the 
sasiest of all known diseases to prevent.”’ 

Definition and History of Endemic Goiter. The term goiter 
means hypertrophy of the thyroid gland. The term as used in this 
paper refers only to what is known as simple or endemic goiter and 
does not include the so-called exophthalmie goiter. 


1 Presented as a thesis for the degree of Master of Arts in Medicine, Western 
Reserve University, June, 1921. 
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The incidence of simple goiter is so high and so continuous for 
generations, in certain districts of the world where all kinds of 
domestic animals as well as humans are involved, that it has come to 
be considered as characteristic of or endemic in that district. 

The study of the history of this disease is like studying the history 
of the human race. The Arthorva Veda, an ancient Hindu collec- 
tion of incantations dating from 2000 B. c., contains extensive forms 
of exorcisms for goiter. Caesar mentions the frequent occurrence 
of big neck as one of the peculiar characteristics of the Gauls. 
The origin of the term cretin shows the familiarity of the early 
Romans with this disease. They originated this expression of 
contempt by calling the myxedematous idiots Christians. The 
Swiss physician Paracelsus (1493-1541) was the first to emphasize 
the relationship between goiter and cretinism, and the earliest 
positive information concerning the latter disease dates from this 
author. In 1793 appeared Fodere’s essay on “ Goiter and Cretinism 


in the Maurienne and Aosta Valley,’ and in 1800 his Treatise on 
Goiter and Cretinism. During the last century there have been 
numerous publications on endemic goiter and cretinism, one of the 
most exhaustive of which is by A. Hirsch, in his study of the //istori- 
cal and Geographical Relations of Goiter. 

About the middle of the last century the governments of the 
European countries began to see the economic and_ sociologic 


importance of this problem. In 1848 the Sardinian government 
appointed a commission to study the cause of endemic goiter and 
find some method of relief. In 1864 the French government 
appointed a similar commission, which reported in 1874 that at least 
500,000 people in France were suffering from goiter and that there 
were over 120,000 cretins and cretinoid idiots. This commission 
seemed to establish as a scientific fact the popular idea that goiter 
is a water-borne disease. In 1908 Switzerland created a goiter 
commission, and since then Italy has created a similar commission 
to study the cause and prevention of endemic goiter. 

Distribution. ‘The extent to which goiter prevails throughout 
the world is seldom appreciated. Few countries are free from 
endemic districts, and we find the so-called sporadic cases of goiter 
in every section and among every nationality in the world. But 
there are localities in which the incidence of goiter is so extremely 
high that they have been known for years as endemic goiter districts. 
The best known of these districts is in southern Europe, or, more 
specifically, the Alps mountain region, comprising southeastern 
France, southern Germany, all of Switzerland, northern Italy and 
southern Austria. In Asia practically all of the Himalaya district 
is an endemic goiter belt, with a very high incidence in northern 
India and parts of southern and western China and eastern Mon- 
golia. In South America goiter is endemic throughout most of the 
Andes region, with probably the highest incidence of both goiter and 


2 


636 KIMBALL: PREVENTION OF SIMPLE GOITER IN MAN 


cretinism on the Peruvian plateau and in parts of western Brazil. In 
North America goiter is endemic in the whole of the Great Lakes’ 
basin, in the basin of the St. Lawrence and in the northwest Pacific 
region. 

In each of these large endemic regions there are localities in which 
the incidence of goiter is much higher than in the surrounding 
territory, and in such districts all of the domestic animals are 
affected. In some of these smaller districts the incidence of goiter 
has been determined with sufficient accuracy to be mentioned here. 
For example, as we have stated above, in 1874 the Goiter Com- 
mission of France estimated that in that country there were 500,000 
goitrous people and 120,000 cretins and cretinoid idiots; statistics 
furnished by Kocher show that 80 to 90 per cent of the school 
children of Berne were goitrous; in his recent reports Klinger states 
that in some of the schools of Zurich, where he is carrying out 
methods of goiter prevention, 100 per cent of the children are goit- 
rous. In southern Bavaria, according to the statistics of Schitten- 
helm and Weichardt, who base their conclusions on examinations 
of school children, the incidence of goiter is as high as from 77 to 89 
per cent of the total population. In Switzerland and in certain 
provinces of Italy, France and Austria the problem of endemic 
goiter, cretinism and deaf-mutism has been recognized as of sufficient 
economic importance to demand investigation by their respective 
governments. 

We are told that on the Gobi Desert and the plateau of Thibet 
the incidence of goiter is very high, and that among the various 
tribes of southeastern Mongolia a third of the population is goitrous. 

McCarrison carried out some of his researches and made several 
surveys in Himalayan India. He states that in some of the villages 
of this section it is difficult to find a man, woman or child who is not 
suffering from the deformity. He estimates that not less than 20 
per cent of the total population of Gilget, in northern India, suffer 
from goiter, and that among a population of 70,000 he found 200 
cretins. 

The frequency of goiter in North America has been known in a 
general way for more than a century. In 1800 Barton wrote an 
excellent monograph on the occurrence of goiter among the American 
Indians living along the shores of Lakes Ontario and Erie. Other 
goiter centers among the Indians of the Rocky Mountain States 
have been described by Munson. Adami pointed out the frequency 
of goiter in the St. Lawrence Valley, and speaks of French Canadian 
villages in this district in which there was scarcely a family without 
one or more goitrous members. Osler has emphasized the fre- 
quency of goiter in Ontario. Marine finds the disease widely 
disseminated all along the Great Lakes, where it occurs not only 
in humans but also in animals, especially dogs and sheep. In a 
report to the Commission of Conservation of Canada in 1918, 
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Shepherd states that the incidence of goiter is very high in British 
Columbia and Alberta, and that in some localities of these large 
states most of the domestic animals are affected. 

Incidence of Goiter in the United States. [Efforts to determine 
the incidence of goiter in different sections of the United States have 
been made but no accurate survey of a whole community had been 
reported previous to our work in Akron. In 1913 Clark examined 
13,836 school children in eleven counties of West Virginia and found 
1234 cases of goiter—9 per cent of the number examined. In Vir- 
ginia the same worker examined 6432 school children and found 817 
cases of goiter, or 12 per cent of the number examined. In Hunt- 
ington 50 per cent of the girl students were found to be affected. In 
the Virginia survey less than 0.1 per cent of the goiters found were 
among boys. 

The report of Hall of 3339 students at the University of Washing- 
ton is indicative of the incidence of goiter in the Northwestern 
States. This writer found enlarged thyroids in 18 per cent of 2086 
men whose average age was twenty years and five months, and in 31 
per cent of the 1253 women examined whose average age was 
nineteen years and three months. 

In Chicago, Olson examined 606 women and 193 men, with ages 
ranging from eighteen to sixty years. Among the women 1S per 
cent had well-developed goiters, and 7 per cent of the men were 
affected. 

During 1917 and 1918, when so many of our young men were in 
camp, an opportunity was offered to determine the incidence of 
goiter among young men and to compare the incidence of goiter in 
different sections of the country. Thus from Camp Lewis, Wash- 
ington, Kerr reported the examination of 21,182 recruits, with the 
finding of 1276 large or well-formed goiters. The percentage of 
unquestionable goiters compared to the number of recruits from each 
state was as follows: 

Washington, 11 per cent. 
Oregon, 8.6 per cent. 

Idaho, 7.3 per cent. 

North Dakota, 6.6 per cent. 
Utah, 5.5 per cent. 
Minnesota, 5.1 per cent. 
Wyoming, 3.7 per cent. 
South Dakota, 2 per cent. 
Nevada, 1.1. per cent. 
Colorado, 0.5 per cent. 

Brendel and Helm, studying the same problem at Camp 
MeDowell, California, conclude that goiter is endemic in Washington 
and Oregon. Smith, at Jefferson Barracks, Missouri, reports that 
in the examination of 65,507 men there were found 1074 cases of 
simple goiter, or an incidence of 1.63 per cent of the total number 
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examined. These recruits represented fifteen different central 
and western states. These findings only emphasize in a general 
way the fact that goiter may be considered as distinctly endemic 
in certain sections of the United States. 

ie The Physiology of the Thyroid. In order to appreciate the princi- 
| ple of goiter prevention one must review briefly the biochemistry 
fi and function of the thyroid gland. 

. Karly in the sixteenth century Paracelsus emphasized the relation 
between endemic goiter and cretinism. In 1825 Parry’s descrip- 
tions of cases of goiter or enlargement of the thyroid gland in con- 
nection with enlargement of the heart with palpitation and exoph- 
| thalmos were published. In 1835 appeared Graves’s description 
1 a of the clinical complex of exophthalmic goiter, with enlargement 
1 i of the thyroid as one of the cardinal symptoms. Basedow’s descrip- 
tion of the same syndrome appeared in 1840. But none of these 
observers interpreted their findings in terms of the function of the 
thyroid. The first important observations of the functions of the 
thyroid were published in 1874 by Sir William Gull. At this time 
the clinical complex of myxedema (Gull’s disease) was described 
in detail, and this clinical picture was interpreted as in some way 
Hi associated with a lack of function of the thyroid. 
| Gull’s observations and interpretation of the etiology of myxedema 
il 


were confirmed in 1880 and 1881 by Kocher and Reverdin, who had 
observed the results of the total removal of goitrous thyroids. 
at Kocher gave to the clinical syndrome resulting from complete 
| thyroidectomy the name of cachexia strumipriva. Reverdin 
: called it operative myxedema. In 1877 Ord designated the disease 
as myxedema, because he thought he had recognized a mucoid 
change in the subcutaneous tissue. Sir Victor Horsley verified the 
findings of these observers by his researches on experimental 
myxedema in monkeys. As a result of these observations, Murray 
and Mckenzie in 1891 gave glycerinated thyroid extract to a 
myxedematous patient and obtained definite thérapeutic results. 
Magnus-Levy, in 1895, showed that heat production was markedly 
reduced in cases of myxedema and that thyroid feeding raised it, 
thus establishing the essential or at least the major function of the 
ia thyroid as we know it today. 
The early Greeks treated goiter by the internal administration 
of the ash of burned sea-sponges, not knowing that the substance 
was rich in iodides. lodin was first knowingly used in the treatment 
ne of goiter by Coindet in 1820. From that time iodin was used very 
: extensively and stood alone in goiter therapy for seventy-five years 
before the discovery by Baumann, in 1895, that iodin was a normal 
constituent of the thyroid gland. Our knowledge of the chemistry 
of the thyroid progressed rapidly after Baumann’s discovery. In 
1901 Oswald showed that the iodin is bound with the globulin and 
is contained for the most part in the colloid. 
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In 1907 Marine emphasized the fact that iodin is necessary for 
the normal function of the thyroid, and also in active hyperplasia 
of the thyroid the iodin store is reduced. The later experiments of 
Marine and Lenhart have established the following facts relative 
to the importance of iodin in the chemistry, function and histologic 
anatomy of the thyroid: 

1. Iodin is a constituent of the normal thyroid of all animals 
with the ductless thyroid. As shown by their experiments on the 
rapidity of absorption of iodin by the thyroid, its elaboration into 
the active hormone and by alkaline hydrolysis, as introduced by 
Kendall, iodin exists in the thyroid in an active and inactive form. 
That is, the elaboration of the hormone goes on slowly from the 
inactive iodin collected from the blood. The excess of physiologi- 
cally active iodin is for the most part stored in the “colloid”’ or 
globulin of the alveoli, and it is believed that colloid serves merely 
as the vehicle or means of storing the excess of this remarkably 
active substance in a harmless manner. The store of iodin then 
normally consists of inactive iodin for the most part in the cells and 
of active iodin for the most part in the colloid or thyroglobulin. 

2. This store of iodin shows wide variations in any series of ani- 
mals. ‘These variations reach their maximum in the so-called goiter 
districts and their minimum in non-goitrous districts. 

3. Further, these variations in iodin store have been shown to 
have an intimate relation with the histology of the gland. Thus 
in all species of animals with the ductless thyroid the iodin store is 
decreased in the hyperplasias. This decrease is proportional to the 
degree of hyperplasia. In mammals, e. g., dog, sheep, ox, pig, 
rabbit, cat and man, it has been shown that normal thyroids have 
the highest percentage of iodin, averaging 0.2 per cent, with extremes 
of 0.1 and 0.5 per cent. 

4. It has been further shown that as soon as the store of iodin 
falls below 0.1 per cent active hypertrophic and hyperplastic changes 
in the thyroid begin. In other words, no functional hyperplasia 
and therefore no goiter can develop, at least in the mammals above 
mentioned, if the iodin store in their thyroids is maintained above 
0.1 per cent. 

5. This iodin store may be rapidly and markedly increased by 
the administration of exceedingly small quantities of iodin in any 
known form and through a great variety of means, as inhalation, 
enteral and parenteral administration, cutaneous application, etc., 
and as indicated above, marked histologic changes are at the same 
time brought about in hyperplastic glands, namely, the arrest of the 
hypertrophy and the involution or return of the thyroid cells to their 
resting form. 

The active iodin compound found in the thyroid, beginning with 
its discovery by Baumann in 1896, and the successive attempts to 
isolate it, has been known as iodothyrin, iodo-thyro-globulin 
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(Baumann and Roos), thyroidin (Oswald) and thyroxin (Kendall). 
In 1915 Kendall succeeded in isolating this iodin-containing hormone 
in crystalline form and has determined its structural formula. He 
believes it to be tri-iodo-indol-propionic acid. 

In 1895 Magnus-Levy indicated that the thyroid, in some way, 
controlled the rate of oxidation in the tissues. He showed that 
in myxedema the rate of metabolism was much lowered and that by 
feeding thyroid the rate could be raised. Also, he was the first 
to demonstrate that as regards metabolism exophthalmic goiter was 
the opposite to myxedema. This work has been confirmed from 
many sources as regards experimental and spontaneous myxedema. 
And as regards exophthalmic goiter, it has so developed that at 
present the rate of metabolism is the best available basis for classi- 
fication. 

In a recent publication on The Physiology of the Thyroid, Marine 
states that “The thyroid has to do in some important way with 
internal respiration or the utilization of oxygen by the tissues. 
Indeed, this is the only known function of the thyroid.” 

The Prevention of Goiter. Before 1896 Halsted had shown that 
if a portion of the thyroid is removed or destroyed the remainder 
undergoes hyperplasia. Marine and Lenhart found that this com- 
pensating hyperplasia could be prevented if the remainder of the 
thyroid was kept saturated with iodin. This was true in dogs as 
long as at least one-sixth of the gland was left, but if more than 
five-sixths were removed a compensatory hyperplasia followed even 
though iodin was given. This important observation pointed 
directly to iodin as the means for the prevention of thyroid hyper- 
plasia (goiter). 

One of the first practical applications of the principle of prevention 
of goiter and myxedema accidentally followed the discovery of salt 
in Michigan and its more extensive use (as crude salt) in the sheep 
industry of this state at a time when the industry was being crippled 
by endemic goiter. This crude salt was afterward found to be rich 
in iodin. The first definite application of the use of iodin in the 
prevention of goiter on a large scale in animals was the prevention 
of goiter in brook trout. This disease had been the cause of much 
trouble and expense. The so-called thyroid carcinoma in brook 
trout had become so serious at many private, state and government 
hatcheries that the question of abandoning the industry was being 
discussed. An investigation of the causation and a study of methods 
of prevention was undertaken by Marine and Lenhart in conjunction 
with the Pennsylvania State Fish Commission during the years 
1909, 1910 and 1911. Their conclusions as to the etiologic factors 
producing goiter and the practical method of its prevention were 
definite and convincing. The important factors which in this 
instance caused endemic goiter were (1) overfeeding with an artificial 
food and (2) overcrowding. These investigators showed that goiter 
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could be prevented in young fish under the same environmental 
conditions which produced goiter by adding a very small amount of 
iodin to the food or water, or it could be prevented by changing the 
diet and remedying the overcrowding. The results of this practical 
research have been far reaching. 

In addition to the experimental work above mentioned the 
treatment of goiter with iodin at the dispensary at Lakeside Hospital 
had been followed for the past ten years. Also the maternity 
dispensary of Lakeside Hospital had not only been using iodin in 
the treatment of goiter but had been using it as a prophylactic 
measure during pregnancy. ‘To most of the men in touch with the 
goiter clinic at Lakeside or the school of medicine the prevention of 
goiter was no longer an experiment but an accomplished fact. 

Therefore at the beginning of our work in Akron the possibility 
of goiter prevention had been clearly demonstrated by animal 
experimentation, but only a very limited application of methods of 
prevention had been made in man. No subject in preventive 
medicine had a sounder or more scientific basis for its practical 
application to man on a large scale than the prevention of endemic 
goiter. Yet there was considerable criticism and opposition which 
had to be overcome. This criticism centered about the possible 
untoward effects of iodin, especially the dangers of producing 
exophthalmic goiter. 

Etiology of Endemic Goiter. Before anyone can fully compre- 
hend the fundamental principles underlying the method of preven- 
tion which we have used, he must have some conception of the factors 
causing the disease. There have been many theories as to the 
cause of goiter, most of which are only of historic value and will 
not be taken up here. At present there are a few who consider 
goiter as a primary disease or idiopathic enlargement of the thyroid 
gland. 

McCarrison considers it a water-borne infectious disease, the excit- 
ing factor of which is a contagium vivum, and suggests that it belongs 
to the colon group of bacteria. Shepherd, also, in his report in 
1918 on the occurrence of goiter in Canada, concludes that it is a 
water-borne infectious disease, directly comparable to typhoid. 

However, most of the scientific investigators of this country look 
upon goiter as a deficiency disease. Marine has been emphasizing 
this point since 1907. As has been pointed out: 

1. lodin is essential to the normal thyroid activity. 

2. From a purely biochemical standpoint any substitution for 
iodin destroys the physiologic activity of the thyroid hormone. 

3. From the histologic point of view glandular hyperplasia of the 
thyroid is due to a deficiency of iodin. 

4. The physiologic action produced by thyroid extract is always 
proportional to the iodin content. 

5. In animal experimentation if the iodin content is maintained 


j 
| 


642 KIMBALL: PREVENTION OF SIMPLE GOITER IN MAN 


at or above one tenth of | per cent no anatomic changes toward goiter 
formation can take place. 

These facts, with our results in preventing goiter in school girls 
by simply keeping the thyroid saturated with iodin, make the 
infectious theory at once untenable. These facts lead to the 
conclusion that the immediate or exciting cause of endemic goiter 
(hypertrophy of the thyroid gland) is a lack of iodin in the organism. 
This lack of iodin may be relative or absolute. The remote or 
fundamental cause of goiter is quite unknown. 

Practical Application of the Principle of Goiter Prevention. In 
the practical application of the principle of prevention we chose 
the public schools for two reasons: (a) The children are in the 
adolescent age, the most important period in the development of 
goiter; (b) the public school group furnishes the best census of goiter 
in any community and makes it possible to carry out, through the 
school organization, the most expedient, economic and practical 
plan of prophylaxis and education. 

In October, 1916, we explained the principle of the prevention of 
goiter to the superintendent of schools of Akron, Dr. H. V. Hotch- 
kiss. He promised the full support of all the school authorities if 
the local medical society would sanction the work. After this idea 
had been explained to the Summit County Medical Association 
this body, in a regular session, voted to send the following message 
to the school board: “The idea of prevention of goiter as outlined 
can do no harm and may do good. We are in favor of seeing it 
carried out.”” The school board authorized the superintendent to 
call upon Dr. Marine and myself to make a survey of goiter among 
the school children of Akron and carry out any plan of prevention 
we saw fit. 

In April, 1917, an examination for thyroid enlargement was made 
of all the girls from the fifth to the twelfth grades inclusive. The 
boys were not examined because of the relative infrequency of goiter 
in boys. The result of each examination was recorded on a special 
individual card, which on one side had space for the pupil’s name, 
school, age, grade and the tabulations of four thyroid examinations. 
On the back of this card was space for the record of eight series of 
prophylactic treatments, which were recorded by the teacher giving 
the treatment. This goiter card was attached to the school record 
of each pupil and was transferred with the pupil whenever transfer 
to another school was made. In no other way could we have kept 
track of so many cases over so long a time. 

The details regarding this examination and the plan for carrying 
out the treatment were then published. Only the resultant figures 
will be given here. 3872 girls were examined, with the following 
results: 

Normal thyroids, 1688, or 43.6 per cent. 
Slightly enlarged thyroids, 1931, or 49.9 per cent. 
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Moderately enlarged thyroids, 246, or 6.3 per cent. 
Markedly enlarge thyroids, 7, or 0.2 per cent. 
Among these there were 39 adenomas, or | per cent. 

In April, 1917, the first prophylactic treatment was administered 
to more than 1000 girls who had elected to take it. No girl was 
urged and no one was permitted to take it unless she had a written 
permit from a parent. 

In November, 1917, a second examination of all girls from the 
fifth to twelfth grades inclusive was made, in all 4415 cases, 1772 
of which were new records. Of the 2643 old recores 764 had taken 
the prophylaxis during the preceding six months and 1879 had not. 
As was published then there was not a single case in which a normal 
thyroid increased if the pupil was taking iodin, while among those 
not taking iodin 26 per cent of those marked normal at the first 
examination showed definite enlargement—some already having 
developed moderately large goiters. Even more than a prophy- 
lactic action was shown by the results—just one-third of the “ small 
goiters”’ had disappeared and one-third of the * 
had decreased 2 cm. or more. 

In November, 1918, a third examination of 4277 girls was made. 
In October, 1919, 5520 individual examinations were recorded, and 
during the entire period 9967 different girls were reported. 

Effect of Prophylactic Treatment. The prophylactic treatment as 
carried out for the past three years in the Akron schools consists 
of the administration of 2 gm. of sodium iodide, given in 0.2 gm. 
doses daily for ten consecutive school days, repeated each spring 
and autumn. The general data of the pupils not taking the treat- 
ment are given in Table I, and of those taking the treatment in 
Table Il. Only pupils who have had two or more consecutive 
examinations have been included in these tabulations. A consider- 
able number of pupils, both of those who have been taking the 
treatment and of those who have not been taking the treatment, 
have been omitted because they missed one examination, although 
otherwise their records were complete; 2305 pupils are included in 
the tabulation of those not taking treatment and 2190 in the tabula- 
tion of those taking treatment. 

Furthermore, properly to interpret the results, it was necessary 
to take into consideration the length of time each pupil had been 
under observation. As the prophylactic treatment was given at 
intervals of six months we have used this interval as the unit and 
grouped the pupils according to the periods each had been under 
observation, 7. ¢., six, twelve, eighteen, twenty-four or thirty months. 
The results of only three groups, those with normal, slightly enlarged 
and moderately enlarged thyroids, are included because the fourth 
group, those with markedly enlarged thyroids, is too small. A 
comparison of the two tables brings out striking differences between 
those not taking and those taking iodin. These differences are 
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manifested both in prevention of enlargement—prophylactic effect— 
and in a decrease in the size of existing enlargements—therapeutic 


effect. 


TABLE I.—-RECORD OF PUPILS NOT TAKING PROPHYLACTIC TREATMENT. 


Normal Slightly enlarged Moderately enlarged 
Time 
en Unaltered Increased Unaltered Increased Decreased Unaltered Increased Decreas 
ovser- 
vation, 
mos 
Per Per Per Per Per Per Per 
. No cent No cent No cent No cent No cent. No cent No cent No 
6 17 47 |50.0 93 (69.4) 36 26.9 5 3.7 16 69.6 7 30.4 
12 420 | 75.5 | 186 | 24.5 251 |70.3| 35 9.8; 71 |19.9| 17 |65.4; 8 (30.8 l 
18 103 65.2 55 |34.8 108 74.5 18 (12.3 19 (13.1 11 (57.9 3 15.8 5 2¢ 
24 135 | 76.7 41 (23.3 106 79.7 6.0 19 |14.3 9 |60.0' 3 |20.0! 3 20 
30 205 | 75.1 68 |24.9) 140 73.7) 30 (15.8) 20 (10.5 4 |66.7| 2 
: TABLE II.—-RECORD OF PUPILS TAKING PROPHYLACTIC TREATMENT. 
; Normal Slightly enlarged Moderately enlar ged 
Time 
Unaltered Increased Unaltered Increased Decreased Unaltered Increased Decré 
H ‘3 mos Per Per Per Per Pe > > 
; No cent No cent. No cent No cent No cent No cent No eent No 
i 6 17 94.4 5.6 54 (69.2 1.3 23 (29.5; 9 (81.8 2 Is 
12 | 99.7; 1 | 0.3 | 187 |45.5 224 |54.5| 10 (23.8 2 76 
18 73 «100.0 72 | 52.3 1 0.7 64 46.7 7 28.0 7 
24 184 100.0 72 1 | 117 |61.6| 2 | 7.7 2469 
TABLE III.—-SUMMARY OF RECORDS OF PUPILS TAKING AND 
; NOT TAKING PROPHYLACTIC TREATMENT. 
Taking. Not taking. 
; Totals. Per cent. Totals. Per cent 
j Normal: 
Unchanged 906 99.8 910 72.4 
Increased . 2 0.2 347 27.6 
Slightly enlarged: 
Unchanged : 477 41.9 698 72.8 
Increased . 3 0.3 127 13.3 
Decreased . . 659 57.8 134 13.9 
Moderately enlarged: 
Unchanged 20.3 57 64.0 
Decreased .. 114 79.7 11 12.4 
Total. . 2190 2305 
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Prevention. ‘The preventive value of the treatment is shown in 
the column marked “unchanged” and “increased.”” Taking the 
totals for the periods of six months each the following results were 
obtained. Of those that were normal at the first examination and 
did not take iodin, 347, or 27.6 per cent, had enlarged thyroids, while 
of those that were normal at the first examination and took iodin 
as outlined, 2, or 0.2 per cent, had enlarged thyroids. These two 
instances of enlargement were investigated. 

The first pupil, aged sixteen years, had her thyroid examined and 
classified as normal on May 2, 1917, October 17, 1918, and December 
3, 1918. At the examination on October 15, 1919, it was classified 
as slightly enlarged. This girl had taken 2 gm. of sodium iodide 
during each of the five possible periods, May, 1917, November, 1917, 
May, 1918, December, 1918 and May, 1919. A special examination 
was made on January 13, 1920, when the enlargement of the thyroid 
was verified. That this enlargement was acquired rather than 
congenital was shown by the absence of a pyramidal process of the 
thyroglossal tract. The tonsils were markedly enlarged and 
abnormally hyperemic. On direct questioning we were informed 
that the pupil was subject to recurrent attacks of tonsillitis. There 
was also slight enlargement of the lymphoid tissue at the base of the 
tongue and in the nasopharynx, and the general impression was 
that of a neurotic individual with general lymphoid hyperplasia. 

The second girl, aged fifteen years, had her thyroid first examined 
and classified as normal on November 27, 1918. At the examination 
on October 16, 1919, it was classified as slightly enlarged. This 
girl had taken 2 gm. sodium iodide during each of the two available 
periods, November, 1918, and May, 1919. A special examination 
was made January 13, 1920, when the thyroid enlargement was 
verified. Careful inspection revealed the presence of Hutchinson 
teeth, depressed nasal arch and interstitial keratitis. We con- 
sidered the case as one of neglected congenital syphilis. 

Of the cases classed as having slightly enlarged thyroids at the 
first examination and not taking the prescribed iodin, 127, or 13.8 
per cent, underwent further enlargement, while among those taking 
the prescribed treatment only 3, or 0.3 per cent, underwent further 
enlargement. ‘Two of these 3 were reéxamined on January 13, 1920, 
and the previous finding verified. One of these was another case 
of chronic infection of the tonsils with recurrent attacks of ton- 
sillitis during the last year. In the second girl superficial inspec- 
tion failed to show any pathologic condition to account for the 
enlargement. The third girl was not present for examination. 
These 5 cases were the only instances that showed enlargement of 
the thyroid out of 2190 pupils. Of the 2305 cases not taking iodin, 
495 showed thyroid enlargement. Of the group with small goiters 
taking iodin, 659, or 57.8 per cent, returned to normal, while of 
the same group not taking iodin at school, 134, or 13.9 per cent, 
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returned to normal. However, we know that there is an error in 
the last figure, for many cases not taking iodin under the school 
jurisdiction were taking it in some form from their physician. No 
attempt has been made to detect or estimate this error. 

In the practical application of the preventive treatment one must 
keep in mind the three periods when simple thyroid enlargements 
most commonly occur, namely, (a) fetal period; (b) adolescence; 
(c) pregnancy. 

(a) The prevention of goiter in the mother and the fetus is as 
simple as the prevention of goiter which develops during adolescence. 
Practically it would seem that the prevention of goiter during these 
periods, 7. e., (a) and (c) is properly the responsibility of individual 
members of the medical profession supplemented by education of the 
public. 

(b) The prevention of goiter in the adolescent period, on the 
other hand, should be a public health measure under state, county 
or municipal control. The existing systems of organization of the 
schools, both public and private, are sufficient to handle all the 
details without additional aid or expense. Education of the pupils 
could be combined with the actual administration of iodin, so that 
after leaving school they could continue the treatment if necessary. 
In industrial medicine physicians could render an important service 
in this direction. As thyroid enlargement is approximately six 
times as frequent in girls as in boys, each community must decide 
whether it will include both sexes in prophylactic measures, as it 
must also decide regarding the ages when the use of iodin should 
begin and end. In this climate probably the maximum of pre- 
vention, coupled with the minimum of effort, would be obtained 
by the administration of iodin between the ages of eleven and 
seventeen years. As applied to our schools this would mean 
beginning with the fifth grade. 

Method and Form of Administration. As has been shown, iodin 
is taken up by the thyroid gland when given by mouth, by inhala- 
tion or by external application. And it makes very little differ- 
ence from a scientific point of view what form of iodin is used; 
the thyroid gland will take up iodin from the most stable compound, 
i. €., mercuric iodide. Weith reports favorable therapeutic results 
from the inhalation of iodin secured by the suspension in the school 
room of a wide-mouthed bottle containing 10 per cent tincture of 
iodin. 

It has been suggested by Sloan that in these mildly goitrous 
districts a mixture of small amounts of sodium iodide in common 
table salt could be made which would suffice for all iodin therapy. 
However, we feel that the most satisfactory method is the individual 
oral administration of definite small amounts of some salt of iodin, 
either in solution or tablet form. For private use the well-known 
U.S. P. preparations, syrup of ferrous iodide and syrup of hydriodic 
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acid, are excellent. As described above, as a public health measure, 
we use 2 gm. of souium iodide over a period of two weeks and 
repeated twice yearly. This dosage has prevented enlargement of 
the thyroid in more than 99 per cent of the children in this mildly 
goitrous district. 

When one recalls the small amount of iodin required to saturate 
the normal thyroid and the specific affinity of this gland for iodin 
it is perfectly obvious that only very small amounts are needed. 
The normal thyroid contains about 5 mgm. of iodin per gram of 
dried gland; 25 to 30 mgm. is the total storage capacity. From this 
it is clear that a few milligrams of iodin daily over a longer period 
(a month or more) would produce optimum thyroid effects. 

The prevention of thyroid enlargement in individuals with other 
diseases or in those residing in extremely goitrous districts as in 
some glacial valleys of Alaska and British Columbia, and in certain 
districts of the Alps and Himalayas, might require larger amounts 
of iodin than in normal individuals indicated above. 

Possible Ill Effects. As was stated above there was some anxiety 
among medical men as to the possible ill effects of giving iodin 
promiscuously. Some men anticipated many cases of exophthalmic 
goiter while others looked for an outbreak of iodide rash. The actual 
results were better than we had hoped for. In all the cases taking 
the prescribed 2 gm. of sodium iodide twice yearly there was not a 
single instance of exophthalmic goiter nor any evidence of a nervous 
irritability simulating it. In all there were 11 cases of iodide rash, 
and 6 of these cases were so mild that the girls did not even stop the 
treatment; 5 cases, however, caused sufficient difficulty for the 
treatment to be stopped when the rash cleared up promptly. 

Both of these possibilities were considered and mentioned in each 
school. In all there were over 3000 different girls taking the 
prophylactic treatment, many of whom took it for three years, and 
among these the sum total of the ill effects was a mild rash in less 
than 0.4 of 1 per cent. 

The Possibility of the Elimination of Endemic Goiter throughout the 
World. Following the publication of the results of our first year’s 
work in Akron the public schools of Kent and Ravenna adopted 
the same procedure, and in 1919 the village of Berea began 
the prevention of goiter through the schools on the same plan. In 
the spring of 1920 we completed a survey of goiter among the school 
children of Warren, Ohio, including all boys and girls from the fifth 
to the twelfth grades inclusive. As the incidence of thyroid enlarge- 
ment was low—24.4 per cent in girls and 9.5 per cent in boys— we 
advised the school physician and nurse that we considered it suffi- 
cient in this vicinity to provide each school with a stock solution of 
sodium iodide and treat each goiter as soon as it was detected. 
This method has been in operation in Warren for one year, and is 
just now being started in Niles. This same method of treatment is 
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being practised in some of the large factories of Cleveland where 
many young women are employed, and it is being provided in the 
different factories of the National Lamp Works in eight different 
cities of the United States. 

It is interesting to note that in the spring of 1918 Prof. R. Klinger, 
of Zurich, Switzerland, undertook to carry out the same treatment 
in the schools there. This was soon started with a different method 
of administration, but practically the same amounts of iodin as we 
used in Akron. In January, 1921, Klinger published the results 
of the first sixteen months’ treatment, reporting extraordinary 
results, even though he was working in some schools in which the 
children were 100 per cent goitrous. Klinger’s results certainly 
supply striking confirmation of the results we obtained in Akron. 
It is even more gratifying to know that recently this same plan of 
the prevention of goiter has been recommended to the goiter com- 
mission of Switzerland, to be carried out as a public health measure 
throughout the whole state, the most noted endemic goiter nation in 
the world. 

The same imagination which developed the practical application 
of the principle of the prevention of goiter can now see, a few 
generations hence, the closing of the chapters on endemic goiter and 
cretinism in every civilized nation in the world. 
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THE OCCURRENCE OF PHYSICAL SIGNS SUGGESTIVE OF 
AORTIC DEFECTS.’ 


By Frank A. Craic, M.D., 


PHILADELPHIA 


(From the Henry Phipps Institute of the University of Pennsylvania.) 


A HEALTH survey of the police and firemen of the city of Phila- 
delphia was recently conducted by the Henry Phipps Institute 


1 Read before the Thirty-eighth Annual Meeting of the American Climatological 
and Clinical Association, Lenox, Mass., June, 1921, 
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of the University of Pennsylvania, having for its objects (1) the 
determination of the incidence of physical defects which might 
reduce the efficiency of or seriously interfere with the working 
capacity of the individual; (2) the obtaining of information upon 
the value of a general health survey in the detection of disease; 
and (3) the securing of data in regard to the best method for con- 
ducting such an examination, the time required, cost, etc. The 
information was desired as the Institute was planning the establish- 
ment of a department to provide general health examinations for 
industrial plants in and about the city of Philadelphia. 

Every member of the police and fire departments was given a 
complete general physical examination, ineluding a study of the 
height, weight, temperature, pulse, eyes, ears, nose, throat, teeth, 
skin, genitalia, inguinal rings, deformities and defects, blood- 
pressure, heart, lungs, ete. The routine examinations were per- 
formed by Drs. John S. Scouller, H. F. Keating and. William R. 
Gilmour under the direction of the writer of this article acting as 
physician-in-charge. During the examination all men who were 
found to be normal or whose defects were only slight were dis- 
missed, but all those in which serious defects were detected or 
suspected were referred to the physician-in-charge for reéxami- 
nation, who arranged for special examinations, such as Wasser- 
mann tests, roentgen-ray examinations, electrocardiographic 
studies, etc., either directly or in coéperation with Dr. Hubley R. 
Owen, chief surgeon of the police and fire departments. The 
blood-pressure was taken routinely in every individual and the 
urine examined in every case in which the systolic pressure was 
150 mm. of mercury or over, or in which the examination of the 
urine was indicated. 

After only a small proportion of the 5706 men had passed through 
our hands it was found that there was a relatively large number 
in which the diagnostic interest was mainly centered in the aortic 
region. An effort was made to study these cases in detail, as far as 
our facilities permitted, the results forming the basis of the present 
paper. Special attention was given this group for the reason that 
it is composed of men which impressed one as being “ poor risks,” 
especially when occurring in the firemen, whose work is distinctly 
more strenuous than that of the policemen. 

The cases under consideration were encountered under conditions 
which did not permit of clinical study over a long period of time, 
and in no case was the history of previous disease or symptomatology 
obtained, the cases being considered entirely on the basis of physical 
evidence of disease. It is, therefore, evident that we must confine 
ourselves to a consideration of what physical signs may be con- 
sidered as definitely indicating the presumptive presence of dilatation 
of the aorta and what correlated evidence should be sought in an 
effort to discover the etiologic factor in the individual case. 
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Physical Signs. A description of the physical signs upon which 
a positive diagnosis of aortic disease may be based is an exceedingly 
difficult one, as the writers upon this subject are not in complete 
accord and frequently are not as clear as one would desire. This. 
is due to the fact that their descriptions are usually confined to 
special diseases while the physical signs vary with the pathologic 
changes in the aorta. 

It is not my purpose or desire to enter into a discussion of the 
various manifestations of arterial disease but to confine myself 
to a consideration of the abnormal physical signs which may be 
encountered in the routine examination of a large number of men, 
signs which suggest pathologic changes in the aorta. 

The signs which have been attributed to elongation, dilatation, 
sclerosis or inflammation of the aorta are briefly as follows: Dul- 
ness over the manubrium, extending to the right in the 2d and 3d 
interspace, with or without localized pulsation recognizable by 
inspection or palpation. 

Accentuation of the aortic second sound which may often be 
clanging in character or possess a tympanic quality and may 
frequently be accompanied by a palpable diastolic shock. 

A systolic murmur may be present at the aortic cartilage which 
occasionally may be transmitted to the vessels of the neck and may 
at times be accompanied by a systolic thrill. 

Others signs which have been noted are: Visible pulsation 
in the peripheral arteries, displacement of the right subclavian 
upward to a position above the clavicle, suprasternal pulsation, 
abnormal mobility of the apex-beat with change of position, 
pericardial friction rub and other signs associated with mediastinal 
inflammation or peri-aortitis. 

The signs which have been considered of most value are manu- 
brial dulness and alteration in tone of the second aortic sound, the 
latter being considered of the greatest value in recognizing aortitis 
in its earlier stages. 

uring our examination of the police and firemen we encountered 
49 cases which presented evidence suggesting the presence of 
aortic changes. One of these, a man aged thirty-six years, with 
a definite specific history, showed signs definitely pointing to the 
presence of an aneurysm, the diagnosis being confirmed by roentgen- 
ray examination. This we have omitted from our series, leaving 
48 cases for consideration. It will be noted that in many of the 
cases the records are incomplete, certain of the physical signs 
having apparently been omitted or not recorded. This is due to 
the fact that at certain periods during the examination time did 
not permit of as thorough an examination as one would desire or 
else in the rush of work the findings were not completely recorded. 
Failure to report for-special laboratory studies, such as Wasser- 
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mann tests, roentgen-ray and urine examinations, largely accounts 
for the omissions in laboratory reports. 

While these omissions may detract from the scientific value of 
the observations in this study, they in no way affect the primary 
object of this paper, which is to call attention to the relative fre- 
quency (at least in the group studied) with which physical signs 
may be encountered strongly suggestive of pathologic changes in 
the aorta. A very important feature was the almost total absence 
of any suspicion on the part of the individual that he was not in 
good health. 

For convenience in presenting the cases we have arranged them 
in groups according to the skiagraphic findings as follows: 


Cases 
Group I. Roentgen-ray shows definite aortic changes . . 9 
Group Ila. Roentgen-ray shows slight aortic changes ; Ss 
Group IIb. Roentgen-ray shows questionable aortic changes 3 
Group III. Roentgen-ray shows absence of aortic changes l 
Group IV. No roentgen-ray examination made . 15 


The roentgen-ray studies were made by Dr. Alfred S. Doyle, 
assistant to Dr. H. Kk. Pancoast, roentgenologist to the University 
Hospital. 

Tables have been prepared showing each case studied, the more 
important physical signs observed and such correlated clinical 
data as might be of interest. 

The first 7 men in this group, all over forty-seven years of age, 
showed a definite dilatation of the aorta. A study of the physical 
signs recorded in these cases would indicate that the character of 
the second aortic sound, with a systolic aortic murmur or manu- 
brial dulness, was the most characteristic sign of the dilatation. 
The 2 cases without accentuation of the aortic second were ones 
in which the blood-pressure was normal. (See Table I.) 

It must be borne in mind that thé record of “accentuation of 
the second aortic sound”’ refers merely to accentuation and not to 
the quality of the second sound itself. These 48 cases were con- 
sidered as possible cases of aortic disease on account of the fact 
that they presented signs which we considered indicative of aortic 
disease, the sign which we laid most stress upon being the clang- 
ing quality of the aortic second sound. The record of “accent- 
uation of the aortic second sound” must not be taken to represent 
this change in the quality of the sound. : 

Of the two remaining cases one showed no dilatation but marked 
expansible pulsation by the fluoroscopic examination, with a systolic 
aortic murmur in a case of aortic regurgitation, and one showed an 
abnormal pulsation below the left clavicle due to a tortuous aortic 
arch, especially marked at this point. 
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This group consisted of 8 cases in which the roentgen-ray re- 
vealed slight increase in width of a portion of the aorta, and yet 
the various physical signs occurred with about the same relative 
frequency as in Group I. It will be noted that in this group the 
systolic blood-pressure was, as a rule, lower than in Group I, an 
average of 147 compared to 159. (See Table Ila). 

Here the signs also occurred with fair constancy even in three 
cases with questionable roentgen-ray findings. (See Table IIb.) 

This group consists of 13 men in which the roentgen-ray exami- 
nation was negative, but in all of which definite physical signs were 
noted pointing to aortic changes. In two cases (485 and 1934) 
a positive Wassermann test was obtained and may be considered 
as cases of specific aortitis without dilatation or marked elongation 
of the aortic arch. 

In 5 cases the Wassermann test was not made so that they may 
be considered as possible cases of aortitis. There were, however, 
6 cases in which the Wassermann test was negative and which 
showed definite physical signs of aortic change with negative 
roentgen-ray findings. In these cases it is difficult to explain the 
apparent discrepancy between the physical findings and_ the 
roentgen-ray study. In 1 case there was a slight albuminuria with 
hypertension in a young man aged twenty-two; in 2 other cases 
the systolic blood-pressure was rather high for the age and in 2 
the pressure was normal. (See Table III.) 

There were 15 cases in which no roentgen-ray examination was 
made and with 3 exceptions no Wassermann test. These were 
nearly all cases presenting evidence of cardiac disease in addition 
to the suspected aortic change, many of them also showing albu- 
minuria. (See Table IV.) 

Summary. In the examination of large bodies of men more 
attention should be directed to the study of the upper anterior 
chest than is usually devoted to this region, especially, but by no 
means exclusively, in those over forty vears of age. In the present 
study of 5706 men with an average age of forty-five to forty-nine 
years, signs were found suggesting changes in the aorta in about 
0.85 per cent. The literature on this subject is surprisingly scanty 
when one considers the importance of the condition. The state- 
ment has been made by Clifford Allbutt? that “Chronic disease 
of the ascending aorta without aneurysm is far more common in 
middle life, in early adult life and even in youthful life than we 
are wont to realize, and is for the most part insidious.”’ An obser- 
vation which the present study would appear to confirm. 

The nature of our study was of such a character that it is im- 
possible to arrive at any very definite conclusions as regards to 
etiology; 5 showed a positive Wassermann reaction (including 


? Diseases of the Arteries, including Angina Pectoris, 1915, 2, 190 
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the case of aneurism), in 20 it was negative and in the remaining 
24 it was not taken. In only 3 instances was sclerosis of the periph- 
eral arteries (radials) noted among the 44 cases in which a positive 
Wassermann test was not present or not made, although the absence 
of sclerosis in the peripheral vessels does not exclude the possibility 
of aortic change. In an effort to show the type of case in which 
this condition was noted we have prepared the following table: 


TABLE SHOWING ASSOCIATED DEFECTS (CASES WITH POSITIVE 
WASSERMANN TESTS BEING ELIMINATED.) 


WwW assermann test Wassermann test Total. 
negative. not made 
No Per cent No Per cent No. Per cent 
Hypertension: 
Cardiorenal 7 35.0 2 8.3 9 20.4 
Cardiac. 3 15.0 4 16.6 7 15.9 
Renal . 1 5.0 6 25.0 7 15.9 
Alone l 5.0 2 8.3 3 6.8 
Slight—urine not exam- 
ined 0 0 2 5:3 2 4.5 
Cardiac 0 0 5 20.8 5 11.3 
Questionable 3 15.0 1 4.1 4 9.0 
None—urine not examined 5 25.0 2 8.3 7 15.9 
Total . : 20 100.0 24 99.7 44 99.7 


It will be noted that the large proportion of cases were associated 
with some degree of hypertension, in 60 per cent of those with 
negative Wassermann test and in 64.5 per cent of those in which 
no Wassermann test was made. This corresponds with the obser- 
vations of Smith and Kilgore,? who found frequent dilatation of 
the arch in their roentgen-ray study in individuals under the age 
of fifty years in non-syphilitic conditions, especially in chronic 
nephritis with hypertension. 

[n conclusion, we would state that in the examination of a large 
number of men, non-syphilitic cases are encountered with relative 
frequency in which the physical signs strongly suggest the presence 
of aortic changes, which may or may not be appreciable by roentgen- 
ray examination. 


Am. Jour. Men. Sc., April, 1915. 
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THE HEART MUSCLE CHANGES IN PNEUMONIA, WITH 
REMARKS ON DIGITALIS THERAPY.* 


By J. Stone, M.D., 


PASADENA, CALIFORNIA. 


Tue recent article by Brooks and Carroll! upon the management 
of the heart in pneumonia, with reference to digitalis therapy, has 
stimulated an analysis of personal records of patients under the care 
of officers in the Medical Service of the U. S. Army Base Hospital, 
Fort Riley, Kansas (Camp Funston), from October 18, 1917, to 
December 31, 1918. Brooks and Carroll based their deductions 
upon an analysis of 5000 protocols of patients who died from 
pneumonia in the A. E. F. (Dijon). Their study consisted largely 
of instances of influenza pneumonia. The present series will deal 
with 1205 lobar and bronchopneumonia patients, including 259 
autopsies. A series of 2657 patients with influenza pneumonia’ 
treated during the interval September 15 to November 1, 1918, has 
been excluded from the statistics since but a relatively small number 
of autopsies were performed and since, because of the large number 
treated in a short period it was impossible to draw deductions as to 
the efficiency of the digitalis treatment employed. 

The Cause of Death. Such a large proportion of pneumonia 
deaths have appeared to have resulted from circulatory failure that 
interest, from the standpoint of treatment, has largely centered upon 
the condition of the heart. Those of large experience in the pathol- 
ogy of the disease have realized that in many cases acute parenchy- 
matous degenerative changes were commonly found to be present 
in many organs aside from the heart muscle. It has by no means 
been decided that the degenerative changes, in the degree commonly 
found, have been responsible for the usual death in this disease, 
although it may be granted that the function of the various organs, 
such as the liver, kidney and spleen, may have been more or less 
seriously disturbed. When the marked recuperative powers of the 
liver and kidneys are recalled in poisoning from chloroform, arsenic 
and other toxic agents, as well as the ability of the heart muscle 
to restore its normal function after prolonged serious illness, such 
as typhoid and diphtheria, in which degenerative changes must 
have occurred, the question may be raised whether in an acute 
pneumonia without sepsis death has resulted from the disturbed 
function of these organs brought about, per se, by the degeneration 


* Read before the American Climatological and Clinical Association, Lenox, Mass., 
June 4, 1921. Published by authority Surgeon-General U.S. Army 

' Am. Jour. MeEp. Sc., December, 1920, 160, 815. 

2 Swift, George W., and Stone, Willard J.: Jour. Am. Med. Assn., February, 1919 
72, 487. 
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found to be present. That these processes have operated to disturb 
function may be conceded. But that they have exerted the essential 
influence leading to death may be questioned in many instances. 
It may be believed that the matter will resolve itself into a question 
of extent and degree rather than kind. 

Those who have witnessed any large series of pneumonia autopsies 
must have been impressed with the extensiveness of the septic 
changes such as empyema, pericarditis, substernal pus pockets, 
lung abscess, subdiaphragmatic abscess and peritonitis present, in 
one form or another, in a considerable proportion of the cases. For 
example, in Table | it will be noted that in 1205 cases sepsis in one 
form or another was present clinically, or at autopsy, in 283, or 23.5 
per cent. Report has previously been made* of the occurrence of 
acute and subacute purulent pericarditis which was present in 
58, or 19.3 per cent, of 300 pneumonia autopsies of all types, includ- 
ing influenza pneumonia. Of itself sepsis has appeared to be the 
most important cause of death in the subacute or chronic forms of 
the disease, that is, in those who have died after the fourteenth day 
of illness. 


TABLE I. 
Total cases Sepsis Per cent 
Oct. 18, 1917, to Jan. 15, 1918 279 66 23 .6 
Jan. 16, 1918, to May 18, 1918 592 134 22.6 
June 1, 1918, to Dee. 31, 1918 334 83 24.8 
Total 1205 283 23.5 


In our experience the septic infection appeared to have spread, in 
most instances, by way of the lymphatics rather than by the blood 
stream. In a large proportion the blood cultures were sterile and 
we were linpressed by the comparative rarity of such complications 
as endocarditis, septic infarction of the kidneys or the spleen and 
meningitis and phlebitis, which may have been regarded as evidences 
of blood-stream transportation. 

In the consideration of those causes other than sepsis responsible 
for death in many acute forms of the disease, failure of the cardiac 
muscle to meet the demands made upon it has appeared as a promi- 
nent factor. In few other acute diseases have adverse conditions 
conspired to defeat the purpose of function on the part of the heart 
as in pneumonia. ‘The mechanical features of obstruction to th 
pulmonary circuit offered by the consolidation with its consequent 
right heart strain, the anoxemia, toxemia and blood concentration, 
have all directly or indirectly operated to disturb function. 

The Heart Muscle Changes. The protocols of 259 autopsies 
upon pneumonia patients in which the condition of the heart muscl 
was described have been analyzed. The heart-muscle changes 


’ Stone, Willard J.: Jour. Am. Med. Assn., July 26, 1919, 254, 73. 
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have been shown in Table II. It should be stated that particular 
interest as to the condition of the heart muscle on the part of the 
pathologists (Dr. Henry W. Cattell, Dr. F. K. Bartlett, Dr. S. T. 
Nicholson, Jr., and Dr. Arthur A. Smith, former officers in the 
Medical Corps, U. 5. Army) was solicited because of the fact that 
large doses of a standardized tincture of digitalis were routinely 
used in the treatment of the disease. 


rABLE II. 
Lobar Broncho- Sepsis following 
pheumonia pneumonia‘ pneumonia 

89 autopsies), (112 autopsies), (58 autopsies), 
Gross changes per cent. per cent per cent 
Heart muscle normal 57.3 66.1 37.9 
Heart muscle degeneration 42.4 33.9 62.1 
Right ventricle dilatation 39.4 36.6 20.8 
Left ventricle dilatation 12.4 10.0 12.1 


It will be noted that in 89 lobar pneumonia autopsies dilatation 
of the right ventricle was found in 39.4 per cent, while in 112 broncho- 
pneumonia autopsies, which included interstitial and confluent 
lobular types, dilatation of the right ventricle was found to be 
present in 36.6 per cent. The left ventricle was found to be dilated 
in 12.4 per cent of the lobar pneumonia and in 10 per cent of the 
bronchopneumonia autopsies. In 58 autopsies upon patients who 
died as a result of sepsis following pneumonia the right ventricle 
was found to be dilated in 20.8 per cent. A majority of these 
patients had recovered from their acute pneumonia. 

These figures are higher than those reported by Berry® in his 
analysis of 400 pneumonia autopsies performed at the Boston City 
Hospital. He found that cardiac dilatation was reported by the 
pathologists but 6 times in the 400 cases. It would be interesting 
to know what criteria served to establish the diagnosis of dilatation, 
or the absence of it, on the part of the various pathologists who 
performed the autopsies over the period of years mentioned in the 
report, for it is difficult to believe that dilatation only occurred in 
less thart 1 per cent of the cases. 

In the present series the gross appearance of the heart muscle was 
described as normal in 57.3 per cent of the 89 lobar pneumonia 
autopsies while degenerative changes were believed to be present in 
12.7 per cent. In the 112 autopsies upon bronchopneumonia 
patients (including the interstitial and confluent lobular types 
the gross appearance of the heart muscle was described as normal 
in 66.1 per cent, while degenerative changes were noted in 33.9 
percent. Brooks and Carroll in the Dijon study have reported that 
an inflammation or degeneration of the heart muscle was present 


‘ Under the term bronchopneumonia have been included confluent lobular and 
interstitial types. 
Medical Clinics of North America, September 


1920, 4, 571. 
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in 748 of 1651 protocols, or 45.3 per cent. As would be expected 
in the 58 autopsies upon patients who died with sepsis following 
pneumonia (such as empyema, purulent pericarditis, multiple lung 
abscesses, substernal pus pockets, subdiaphragmatic abscess, peri- 
tonitis or meningitis) evidences of heart-muscle degeneration were 
present in a larger number, 62.1 per cent. 

The Microscopical Findings. ‘The sections of heart muscle from 
34 autopsies upon lobar pneumonia patients and from 37 autopsies 
upon bronchopneumonia patients (including the confluent lobular 
and interstitial types) have been studied. The specimens were 
prepared under the direction of Dr. O. F. Broman, formerly chief 
of the laboratory service in the hospital. The findings have been 
presented in Table III. 


TABLE III.—-MICROSCOPICAL FINDINGS. 


Lobar Broncho- 
pneumonia pneumonia® 
(34 autopsies), (37 autopsies), 
per cent. per cent 
Heart musclemormal 40.5 
Parenchymatous degeneration 37.8 
Leukocytic and round-cell infiltration : 8.9 10.8 
Hyaline degeneration . . 2.9 


Parenchymatous degeneration (cloudy swelling) was present in 
52.9 per cent of the sections in lobar pneumonia and in 37.8 per 
cent of the sections in bronchopneumonia. As will be noted in the 
table other degenerative changes were more marked in the lobar 
pneumonia than in the bronchopneumonia sections. Fragmenta- 
tion of the muscle fibers was not described as a condition necessaril) 
of pathological importance, even though extensive in some of the 
sections, because of its occurrence in many apparently normal 
specimens. 

Digitalis Therapy in Pneumonia. Beginning January 15, 1915, 
all patients with pneumonia received during the first twenty-four 
to thirty-six hours after admission to the hospital their total dosage, 
according to estimated body weight, of a special tincture of digitalis 
prepared in the hospital by Sergeant Moody, in charge of the phar- 
macy. The tincture was standardized by the cat method of 
Hatcher’ through the kindness of Dr. Cary Eggleston, of Cornel! 
Medical School. The tincture was prepared from Allen’s English 
leaves as follows: The entire contents of the one-pound cans 
were finely ground and percolated with 75 per cent alcohol. Since 
the cans were hermetically sealed and moisture and molds have been 
known to cause deterioration in the leaves after the cans were opened 


6 Including confluent lobular and interstitial types, 
7 Am. Jour. Phorm., 1910, 82, 360, 
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the tincture was made up in large quantity, using the entire contents 
of the cans and avoiding cans opened for previous batches which 
may have contained small quantities of left-over leaves. Many 
batches of tincture so prepared preserved their potency for a year 
when kept under conditions of ordinary care. The tinctures stan- 
dardized uniformly well. So far as can be recalled all batches 
closely approximated in dosage 0.15 of one cat unit (0.15 ec) per 
pound of the patient’s body weight with three exceptions, two of 
which were weaker, standardizing to a dosage of 0.17 ce and the 
other to 0.10 cc per pound of the patient’s body weight. Emphasis 
has been placed upon the point of careful percolation in the prepara- 
tion of the tincture together with the caution to use the entire con- 
tents of the sealed cans, since it has been believed to be the common 
practice of pharmacists to make up their tinctures of digitalis in 
small batches. Since a one-pound can of leaves will make ten 
pounds of tincture the can of leaves may not be sealed after opening 
and may be reopened four or five times in the course of as many 
weeks or months, each time with the admission of moisture and 
molds. Failure to observe these points has been responsible, it is 
believed, for many low standard tinctures as obtained in the market. 

Because of closer medical observation in military organizations, 
patients with pneumonia were admitted to the hospital with much 
less delay than would have occurred under similar conditions in 
civil life. There were comparatively few instances of delay in 
admission during the initial stage of the disease, and these were due 
to the desire on the part of the soldiers to minimize or conceal 
sickness in order to keep up with the training. The dosage was 
administered as follows: 

If the tincture in use standardized to 0.15 ce per pound of weight 
and the patient weighed about 160 pounds he received a total dosage 
of 24 cc. This was usually given in 4 cc doses every four hours for 
six doses. Administration was then stopped. This plan was not 
followed if the patient had received digitalis medication in any 
form during a period of ten days preceding. As a rule there was no 
marked slowing of pulse-rate after such doses had been given. 
This was in accord with the observation of Cohn* that slowing of 
the pulse-rate was not a primary effect of digitalis in therapeutic 
doses in hearts with normal sinus rhythm. There were but few 
instances of nausea, which occurred as a toxic effect when enough 
had been given in susceptible individuals to physiologically affect 
the medullary center. Partial heart-block of transitory duration 
occurred but once and coupled beats or frequent premature contrac- 
tions as evidence of toxic effect were not common. If present these 
symptoms usually promptly subsided when atropin in 1-100 to 
1-75 grain doses were given. A transient rise of blood-pressure 


8 Jour. Am. Med. Assn., October 30, 1915, 65, 1527. 
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sometimes occurred. In one instance the systolic blood-pressure 
reached 190 mm. ‘There was, as a rule, less change in the diastolic 
pressure. Diuresis was the most constant evidence of absorption 
and effect. Since fluids were forced as part of the treatment during 
the fever to prevent dehydration and blood concentration, the 
diuretic effect of digitalis in the absence of edema was, however, 
difficult to determine in many patients. 

If further dosage were believed necessary, after four or five days, 
because of the clinical evidence of a dilated heart, the earlier amounts 
were supplemented by intravenous injection of digipuratum when 
obtainable, by digitalone or by the oral use of Nativelles’s crystal- 
lized digitaline. O the latter preparation the dose required for 
full effect was 1 granule per 10 pounds of the patient’s weight, 
providing no other form of digitalis had been given during the 
preceding ten days. If used to supplement the dosage of the 
tincture, as outlined above, not over one-half the estimated number 
of granules were given. ‘Those interested in the use of standardized 
preparations for digitalis administration should consult the articles 
of Eggleston.® 


TABLE IV.—-PNEUMONIA MORTALITY. 


Period. Cases. Deaths. Per cent. Remarks. 
Oct. 18, 1917, to Jan. 15, 1918 Incidence of sepsis 
23.6 per cent. 
With sepsis... 66 61 92.4 Digitalis not routinely 
used. 
Without sepsis . . ... 213 55 25.8 


Jan. 16, 1918, to May 18, 1918 


69 Incidence of sepsis 
22.6 per cent. 
Without sepsis. 4 458 54 11.8 Digitalis used. 
592 123 20.7 
June 1, 1918, to Dec. 31,1918. 
SS 31 37.3 Incidence of sepsis 
24.8 per cent. 
Without sepsis. 22 8.7 Digitalis used. 
334 53 15.8 


The Results of Digitalis Therapy. Jigitalis therapy in pneu- 
monia was carried out in this manner because it was believed that 
circulatory failure had occurred in about one-fourth of the deaths, 
in which sepsis had not appeared to be a factor, for the period 
immediately preceding October 18, 1917, to January 15, 1918.'° 


® Arch. Int. Med., July, 1915, 1, 16. Jour. Am. Med. Assn., March 13, 1920, 74, 
733. 

10 Phillips, Bruce G., Bliss, Walter P., and Stone, Willard J.: Arch. Int. Med 
October, 1918, 22, 409. 
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It will be noted in Table IV that during this period when digitalis 
was not routinely used, 55 deaths, without evidence of sepsis, 
occurred among 213 pneumonia patients; that is, 25.8 per cent of 
the deaths were believed to have been associated with cardiac failure. 
This belief was found upon a clinical review of many of the histories 
and upon the autopsy findings. Cohn" had previously expressed 
the opinion that digitalis acted the same in pneumonia as in non- 
febrile conditions. It should be mentioned that Type I antiserum 
was used intravenously in all pneumonia infections due to Type | 
pneumococcus, and that through the kindness of Dr. Preston Kyes, 
of the University of Chicago, we were supplied with his antipneu- 
mococcus chicken serum, which was used in the treatment of many 
patients with pneumococcus infections of other types. 

With due regard for the pitfalls of statistical comparisons an 
attempt has been made to analyze the figures shown in the preceding 
table. It will be observed that during the period when digitalis was 
first used (January 16 to May 18) there was a decrease in the 
number of deaths believed to have been associated with cardiac 
failure to 11.8 per cent and for the second period (June 1 to December 
31) to 8.7 per cent. The point may be raised that each of these 
intervals may have covered different phases of virulence of or 
susceptibility to the organisms responsible for the disease. Other 
unknown factors may have influenced the results, but it may be 


mentioned that a remarkable constancy of infective types was 
present from month to month during these periods. For example, 
it was shown” that among a series of 310 empyema operations 
(subsequent to pneumonia) during these periods streptococcus 
(largely hemolyticus) and pneumococcus infections were responsible 
for the condition as follows: 


TABLE V.—-INFECTIVE ORGANISMS ISOLATED IN EMPYEMA. 


Number of Streptococcus, Pneumococcus, 
Period. cases per cent per cent 
Oct. 20, 1917, to Jan. 21,1918 . . . . Tl 
Jan. 12, 1918, to Aug. 10, 1918 . 95 
Oct. 18, 1918, to Feb. 14, 1919 . 85 


It will also be observed in Table IV that the incidence of sepsis, 
as the largest single factor responsible for death also showed remark- 
able constancy during the one period when digitalis was not routinel) 
used and for the two subsequent periods when the drug was used. 
In the first the incidence of sepsis was 23.6 per cent, in the second 
22.6 per cent and in the third 24.8 per cent. It may therefore be 
believed that there was no marked variation in the virulence of the 
infection causing the disease during those compared periods. 


Loe. cit. 


2 Stone, Willard J.: Am. Jour. Mep. Sc., July, 1919, 158, 1. 
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The reduction in mortality of patients with sepsis during the last 
two periods (‘Table IV) was believed to have resulted from improve- 
ment, with increasing experience, in the method of treatment. 
This refers particularly to empyema. In the first period early 
operatidn was performed as soon as pus was found in the pleural 
vavity. ‘This resulted in‘a high mortality because of collapse of the 
lung incident to an open pneumothorax which was many times 
associated with an active pneumonic process in the opposite lung. 
During the last two periods early aspiration was repeatedly per- 
formed followed by late operation after the activity of the pneumonic 
process had subsided and after, it was believed, relative immobiliza- 
tion of the mediastinum had occurred. Such procedure diminished 
the danger of an open pneumothorax when made of sufficient size 
to secure adequate drainage. 

In connection with digitalis therapy in pneumonia it was believed 
rational, if used at all, to secure effect early before the heart had 
become incompetent through dilatation or muscle degenerative 
changes with consequent exhaustion of its reserve tonicity. The 
tincture was found by Haskell, McCants and Gardner" to have been 
better absorbed from the gastro-intestinal tract than the infusion. 
Cohn“ has shown that in dogs and cats with doses of therapeutic 
range equal to 30 per cent of the caiculated lethal dose, digitalis 
increased the contractile function of the cardiac muscle, and by so 
doing increased the volume output. In pneumonia any treatment 
which would beneficially affect the volume output of the heart 
would be highly desirable, since Hoover has shown that oxygen 
unsaturation existed to greater or less degree in every pneumonic 
consolidation, a condition augmented by shallow breathing, dia- 
phragm immobility and asynchronism, all of which would tend to 
interfere with an adequate blood supply to the cardiac and respi- 
ratory centers in the medulla. 

Pardee" has shown that the body disposed of digitalis at an aver- 
age rate of about 1.3 cc of the tincture per day. In many digitalized 
pneumonia patients of this series when it was believed four or five 
days later, upon clinical evidence, that more of the drug was indica- 
ted, 20 to 25 per cent of the earlier estimated dosage was additionally 
given with the point in mind that elimination had disposed of such 
an estimated proportion of the total amount. If digitalis should 
be used in pneumonia it would seem futile to give it routinely in 
doses of five minims of the tincture by mouth three or four times 
daily, as has been advocated by various authors. A carefully made 
tincture from potent leaves may be estimated, without standardiza- 
tion, as having an average activity of 100 mg. to the cat unit. Since 


18 Arch. Int. Med., 1916, 18, 235. 

4 Tr, Am. Soc. Clin. Investig., Jour. Am. Med. Assn., 1920, 74, 1597. 
15 Jour. Am. Med. Assn., September 14, 1918, 71, 880. 

16 New York Med. Jour., December 27, 1919, No. 26, 110. 
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the total amount required for effect may be taken to equal 0.15 of 
one cat unit (0.15 ce) per pound of body weight a total dosage of 
24 ee would be required for an adult of 160 pounds. If it is assumed 
that five minims equal 0.3 cc it will be readily seen that 80 doses 
would be required. Eighty doses of five minims four times daily 
would require twenty days for completion, a condition approximat- 
ing absurdity if definite prompt digitalis effect were desired. On 
the other hand, after digitalization by full dosage has been secured, 
perpetuation of the effect, after a week or ten days, may be secured 
by the administration of smaller doses equaling the amount Pardee"’ 
has shown the body eliminates daily, that is, 1.3 ce (approximately 
20 minims). It has been difficult to understand how clinicians 
have been able to assure themselves of definite digitalis effect from 
such small doses as those mentioned above, except when used to 
supplement full dosage given earlier. Eggleston’? has mentioned 
certain safeguards in administration by this method to which I wish 
to subscribe. They were briefly as follows: Caution should be 
used in administering large doses if the patient had received digitalis 
in any form during the preceding ten days; nausea or vomiting, 
except when due to splanchnic congestion, present before treatment 
was begun, should stop the dosage, as should also a decrease in the 
heart-rate to 60 or below per minute. The drug should be stopped 
if frequent premature contractions, definite heart-block or coupled 
beats occur. 

The writer has been under obligation to Dr. Ezra Bridge for 
painstaking assistance and verification of the autopsy records used 
in the compilation of the statistics. 

Summary. 1. An analysis of the data secured by the study of 
1205 patients with lobar and bronchopneumonia has been attempted 
with reference to the digitalis therapy. 

2. Two hundred and seventy-nine patients with pneumonia did 
not receive routine digitalis therapy while 926 patients received full 
dosage of a potent tincture standardized by the cat method of 
Hatcher. 

3. The gross heart-muscle changes as shown in 259 pneumonia 
autopsies have been described together with the microscopical 
study of 71 heart-muscle sections. 

4. The influence of these changes upon the probable cause of 
death has been discussed together with the benefit believed to have 
been secured in treatment by the use of digitalis. 

Conclusions. Sepsis in pneumonia was the most serious complica- 
tion and the most frequent cause of death in the subacute or chronic 
forms of the disease; that is, among those who died as late as the 
fourteenth day of illness or subsequently. Among 283 patients in 
whom sepsis occurred there were 16] deaths, a mortality rate of 


17 Loe. cit, 18 Loc, cit, 
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56.8 per cent, while among 922 pneumonia patients without sepsis 
there were 131 deaths, a mortality rate of 14.2 per cent. 

2. Among the causes other than sepsis responsible for death in 
many acute forms of the disease, cardiac-muscle failure appeared 
to have been a prominent factor. 

3. Right ventricle dilatation was found to have occurred in 39.4 
per cent of 89 lobar pneumonia autopsies and in 36.6 per cent of 112 
bronchopneumonia autopsies. 

4. Parenchymatous, fatty and hyaline degeneration or evidences 
of inflammatory reaction in the heart muscle were found in 79.3 
per cent of the sections from 34 lobar pneumonia autopsies and in 
59.4 per cent of the sections from 37 bronchopneumonia autopsies. 
The extent of these changes when considered with the right ventricle 
dilatation was believed in many instances to have been responsible 
for the circulatory failure which had occurred. In other instances 
the extent of the degenerative changes was less marked; in the 
absence of dilatation of the ventricles it appeared doubtful whether 
these changes, in the degree found, could have so disturbed funetion 
as to produce death. 

5. The mechanical obstruction to the pulmonary circulation in 
extensive or massive consolidation was apparently a factor of great 
importance in producing right ventricle dilatation. 

6. Among 213 patients without sepsis in pneumonia who were 
not treated by the early routine administration of a standardized 
tincture of digitalis the percentage of deaths believed to have been 
associated with cardiac failure was 25.8. 

7. Among 709 patients without sepsis in pneumonia who were 
treated by the early routine administration of a standardized 
tincture of digitalis the percentage of deaths believed to have been 
associated with cardiac failure was 10.7. 

8. The susceptibility of certain individuals to digitalis action in 
small dosage should be borne in mind, particularly those who mani- 
fest myocardial sclerotic changes. It should be given in large 
doses to elderly pneumonia patients with caution. 


IMMEDIATE RECOVERY FROM EARLY DIABETES INSIPIDUS 
AFTER LUMBAR PUNCTURE. REPORT OF A CASE. 


By Joun Tucker, M.D. 


CLEVELAND CLINIC, CLEVELAND, OHIO. 


Very few instances of complete recovery from diabetes insipidus 
after lumbar puncture have been recorded in medical literature. 
We are accustomed to regard the polyuria and polydipsia which 
so frequently accompany disturbances of the pituitary gland as 
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symptoms of gradual, insidious onset associated with skeletal, 
metabolic and sexual changes. A dysfunction of this gland structure 
resulting in such fundamental anatomical and physiological per- 
versions would of necessity be of long standing, and there is no 
doubt that most lesions of the pituitary gland are traumatic or 
neoplastic in origin; are more or less destructive in nature; and 
are accompanied by years of functional disturbance. On the 
other hand, suppression or alteration of pituitary function might 
result from the presence of an acute inflammatory process with 
plastic exudate or from a transient edema of the pituitary gland. 
Such a transient condition might account for the gradual or rapid 
cure of diabetes insipidus which occasionally follows the lower- 
ing of intracranial pressure by spinal puncture. Such pathological 
conditions of the pituitary gland may include all grades of glandular 
disturbance from an acute hemorrhagic infection with rapid death 
to a simple and transient edema. The former condition can be 
diagnosed correctly only at autopsy and the latter by its tran- 
sient character and the early results of therapy. 

The majority of investigators agree that a secretion from the 
pars intermedius and pars posterior of the pituitary gland in some 
manner or other exerts a restricting influence upon the volume 
output of urine. Should we accept the theory of Dr. Harvey 
Cushing and his associates that the pituitary secretion reaches 
the third cerebral ventricle by way of the infundibulum cerebri, 
then we can conceive that an obstruction to the flow would be 
produced by a local edema or by a plastic exudate and that a 
like obstruction would result from increased intracranial pressure 
due to any cause. In other words, an increased turgescence of 
the infundibular stalk or the back pressure from either a mild or 
severe hydrocephalus could act as a partial or complete obturator 
to the secretory flow from the pituitary gland. Even if one accepts 
this hypothesis, however, why a transient disturbance of pitui- 
tary function with diabetes insipidus does not commonly occur or 
is not more frequently recognized, remains a mystery. 

Before reporting the author’s case it is of interest to offer a 
resume of three cases reported in the literature, in each of which 
striking results followed a lowering of the intraspinal and hence 
of the intracranial pressure. 

1. In a case reported on June 22, 1916, by Dr. Evarts Graham,! 
diabetes insipidus had existed for about two months before the 
patient was examined. The patient, a male, aged twenty-four 
years, could assign no cause for the disturbance except a blow on 
the chest suffered about a month and a half before the onset of 
polyuria. On lumbar puncture the fluid was found to be under 
markedly increased pressure—shooting out in a steady stream for 


1 Jour. Am. Med. Assn., 1917, 69, 1499, 
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a distance of from eight to twelve inches. Following this pro- 
cedure the patient was bedridden for four days with a severe 
headache. At the expiration of this period he went home but 
returned to the hospital for five days, during which period the 
headache gradually disappeared. The polyuria ceased shortly 
after the intracranial pressure was relieved. The patient’s prog- 
ress after leaving the hospital was not noted. 

2. A case of diabetes insipidus of four years’ duration was re- 
ported by Dr. J. B. Herrick? in July, 1912. The patient, a male, 
aged forty-three years, complained of marked thirst and frequent 
urination. During spinal puncture the fluid escaped very slowly 
under low pressure, and less than 5 ce were withdrawn. This 
procedure was followed by great prostration, with severe head- 
ache and pain in the back of the neck, associated with anorexia, 
vomiting and general malaise. The pain was so intense that 
morphine was given. When the prostration disappeared and fluid 
and food were again freely taken the thirst and the output of 
of urine were found to be normal. Likewise, frequent attacks 
of petit mal which existed prior to lumbar puncture disappeared ; 
however, Dr. Herrick was informed by the family physician three 
months later that these symptoms were returning. 

3. A case of diabetes insipidus of about one year’s duration, 
which had been relieved by spinal puncture, was reported recently 
by Dr. P. J. Cammidge.* The patient, a male, aged forty-two 
years, had been troubled with marked thirst and polyuria for 
fully a year before examination. About one ounce of spinal fluid, 
under great pressure, was removed with a needle. This event 
was followed by a severe headache which persisted for four days. 
The frequent urination rapidly disappeared, so that in a week 
or two the nocturnal urination had ceased. There was no re- 
currence of symptoms after six years. 

The author’s case, a male, aged twenty-seven years, was re- 
ferred by Dr. R. G. Pearce, of the department of health of the B. F. 
Goodrich Company, Akron, Ohio. The patient came in for exami- 
nation on November 26, 1920, complaining of the frequent voiding 
of large quantities of urine associated with great thirst. Abdominal 
discomfort resulting from a full bladder, had awakened him at 
4 o’clock on that morning. This was immediately relieved after 
urination, but he was obliged to empty his bladder twice more 
before 6 a.m., and each time he passed a large amount of urine. 
Thereafter he voided copiously about every twenty minutes, even 
retiring frequently for relief during the physical examination. 

Another symptom which persisted from the time of onset was a 
heavy “dry” feeling behind the bridge of the nose. As he stated 
it, “I feel as if trouble here is causing my thirst.” He also noted 


2 Arch. Int. Med., 1912, 10, 1-7. 
Practitioner, 1920, 105, 244-247, 
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marked sweating of the body, hands and feet, so that a wet under- 
shirt and soaked stockings and shoes made him feel as if he had 
fallen into a pool of water. Aside from these complaints the 
patient felt as well and active as ever, with no headache, disturb- 
ance of vision or real pain anywhere. 

Past History. The patient had had typhoid fever at the age 
of ten years. In January, 1918, he was under observation for 
pulmonary tuberculosis, but was eventually discharged as neg- 
ative. However, for the sake of safety, he went West for a 
couple of years and lived outdoors. He acquired influenza in 
February, 1920, but made a good recovery. Since then his health 
had been excellent. There was no history of venereal infection. 
He had been married four years. His wife and one child were 
living and well. 

Family History. The patient’s father and mother were living 
and well. He had four brothers and sisters, all living and in 
normal health. ‘There had been no history of tuberculosis, in- 
sanity or diabetes in the family. All his grandparents lived to 
be over seventy-five years of age, except the paternal grandmother, 
who died at the age of fifty-seven years, cause of death unknown. 

Physwcal Examination. The author’s examination of the 
patient made four hours after the onset of the polyuria may be 
summarized as follows: Temperature, 97°; pulse, 70; respirations, 
20; patient of medium size and build, well-developed and well- 
nourished, with no apparent loss in weight; mental condition 
alert with no undue nervousness; marked sweating of hands, 
body, legs, and feet, but none on the face or the neck; the shirt, 
stockings and shoes were soaking wet. 

Head. No tenderness over the sinuses; slight ptosis of the 
left upper eyelid; visual fields normal to the finger test, but perim- 
etry revealed slight concentric narrowing in the left eye; no 
external ophthalmoplegia; pupils equal, regular, centrally placed 
and reacting well to light and accommodation; vision normal by 
Snellen’s test card; septum of nose markedly deviated to the left 
with absence of sense of smell on that side; slight hyperesthesia 
to cotton wool over the distribution of the left fifth cranial nerve; 
facial muscles and those of mastication negative; hearing in the 
left ear definitely diminished to a watch tick, with a lessened bone 
conduction; eardrums normal; tongue protruding in the mid- 
line; speech normal; power in sternocleidomastoids and trapezii 
muscles equal on both sides; teeth and tonsils negative; no evidence 
of increased salivation or lacrimation. 

Thyroid gland palpable but not enlarged. All lymph glands 
of normal size. 

Thorax symmetrical, expansion of upper and lower ribs as well as 
flaring of subcostal margins symmetrical. 

Lungs negative. 
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Heart of normal size; no adventitious sounds; rate, 70. 

Pulse rhythmic, regular, symmetrical, synchronous, with normal 
anacrotus and katacrotus. 

Blood-pressure. Systolic, 134; diastolic, 84. Abdomen and 
genitalia negative. 

Reflexes. Biceps, triceps, patellar and tendo Achillis equal 
and active; corneal, epigastric, abdominal, cremasteric and plantar 
reflexes all symmetrical and normal; no sensory disturbance in the 
skin except as noted above in the distribution of the left fifth 
cranial nerve; no Romberg, Babinski, Chaddock or Oppenheim; 
no acro- or approximo-ataxia in the upper or the lower extremities; 
no dysdiadokokinesia. 

Urine. 2000 ce passed between 11 A.m., and 1 p.M., on the 
first day; clear; faint; yellowish tinge; acid; specific gravity, 1000; 
albumin, none; suger, none; microscopical examination, negative. 

Roentgen-ray Examination. Sella turcica normal in size and con- 
tour; skull negative for visible tumor; facial sinuses all of normal 
density; teeth, no caries or apical abscesses. 

Eye-grounds. Left nerve-head more pale than normal, other- 
wise normal. 

Blood Count. Red corpuscles, 5,800,000; white corpuscles, 7200; 
hemoglobin, 100 per cent (Tallquist). 

On the second day the patient was referred to Lakeside Hospital 
and placed under the care of Dr. C. D. Christie. From 4 p.m., 
of that day to 7 a.m., of the following day the urinary output was 
4100 ce, with a fluid intake of 5970 ce. 

A lumbar puncture for diagnostic purposes was performed two 
days later, on November 30, 1920, four days after the onset of 
the symptoms. Eight cc of clear spinal fluid were removed under 
normal pressure. Examination of the spinal fluid showed a cell 
count of 2 mononuclears per cubic millimeter; globulin, negative 
(Noguchi, Pandy and Ross-Jones); Wassermann test on blood and 
spinal fluid, negative. Phenolsulphonephthalein output of kidney 
(after spinal puncture) amounted for the first hour to 100 ce (40 
per cent), for the second hour to 500 ce (17 per cent), making 
the total for two hours 600 ce (57 per cent). 

Two days later the Mosenthal nephritic test was made, show- 
ing the specific gravity of the day urine to be 1020 to 1026; of 
the night urine, 1032; with a total urinary output during the da) 
of 306 cc, and during the night of 100 cc, and a liquid intake for 
the twenty-four hours of 1200 ce. 

Thus on the second day after lumbar puncture the total urinary 
output for twenty-four hours was 406 cc as compared with 4100 cc 
during fifteen hours before the lumbar puncture; while the 
fluid intake during the latter period was 1200 ce as compared 
with 5970 cc during the first cited period. The specific gravity) 
of the urine showed a corresponding alteration from 1005 and 
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1006 before the spinal puncture to 1030 immediately after, re- 
maining at from 1026 to 1030. 

The temperature was increased to 100° and 101° F. on the 
second and third days after the lumbar puncture, returning to 
normal on the fourth day. 

For five days after. the removal of the subarachnoid fluid the 
patient had a severe headache, and he was troubled with insomnia 
and did not feel physically fit for a period of twenty days. Dur- 
Sugar mg. 


100 ce. Urine 


Hours 


Blood-sugar curve typical of hypopituitarism shown by author's case. (Compare 
with normal curve shown by dotted line.) The black oblong spaces at the top 
indicate urinary output; the uncolored oblongs indicate water intake. 


ing this time the neurological signs gradually subsided and neither 
then nor since was there any recurrence of the polydipsia or poly- 
uria. About two weeks later he developed herpes on both the 
upper and lower lips following an acute rhinitis. This was followed 
in a few days by pain under the right eye. Roentgenographs of 
the sinuses showed a dense clouding of the left antrum. This was 
tapped and a large amount of pus evacuated. Within a week 
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after irrigation of this sinus was begun the patient felt as well as 
ever and all of his neuralgic pain disappeared. 

A careful examination of the patient on May 3, 1921, five and 
a half months after the onset of diabetes insipidus, gave normal 
findings throughout. He has been well and very active for over 
four months and has had no recurrence of. his thirst or frequent 
urination since the spinal puncture made four days after the on- 
set of the polyuria. The chart shows the curve of sugar tolerance 
at the date of this last examination. There was no hyperglycemia 
at any time after the ingestion of 100 gm of glucose, and at its 
peak the blood sugar rose only to the maximum normal level. 
This curve is typical of that shown by cases of hypopituitarism. 
However, there is no other present indication of a deficiency of 
pituitary secretion. 


The following appear to be the significant features in the history 
of this patient: 

1. A sudden onset of diabetes insipidus without any immediate 
preceding illness. 

2. The subjective symptoms were a sense of discomfort behind 
the glabella, increased thirst, a disquieting volume in urine out- 
put and marked sweating of the body and extremities. 

3. Physical examination confirmed the subjective symptoms, 
and, in addition, revealed involvement of the first (?), second, 
fifth and eighth cranial nerves on the left side. 

4, Within twenty-four hours after lumbar puncture the great 
thirst was relieved, the urinary output was reduced to normal and 
the sweating ceased. 

5. Examination five and a half months after the onset of the 
diabetes insipidus gave negative findings with the exception of 
laboratory evidence for hypopituitarism, revealed by the very high 
sugar tolerance. 

What was the probable cause of the diabetes insipidus in this 
case? (a) That it was not an acute infectious process is shown 
by the absence of fever, leukocytosis or any other symptom prior 
to the spinal puncture; (b) that it was not a brain or pituitary 
tumor is shown by the absence of increased pressure of the spinal 
fluid and the absence of choked disk in either eye, together with 
the magical subsidence of symptoms after the puncture and the 
non-recurrence in five and a half months; (c) the hyperidrosis 
undoubtedly resulted from a transient stimulation of the bulbar- 
autonomic or higher centers of sweat control. 

In view of these facts it seems probable that in this case the 
disturbance was due to a serous meningitis with edema of the 
infundibulum cerebri and involvement of certain cranial nerves 
on the left side. The removal of 8 cc of subarachnoid fluid, even 
though this was under normal pressure, was adequate to restore 
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proper circulatory equilibrium. While this conclusion is of neces- 
sity entirely speculative, nevertheless the fact remains that whatever 
the pathological process may have been, it was sufficiently mild in 
character for complete relief to be secured. 

Conclusions. 1. Diabetes insipidus may result not only from 
destructive lesions of the pituitary gland but from any cause which 
may obstruct the flow of the normal secretion. 

2. Such an obstruction may result from a transient edema of 
the pituitary gland or from an inflammation with resultant plastic 
exudate, or it may result from extrapituitary conditions, such as 
increased intracranial pressure from any cause. 

3. The withdrawal of spinal fluid, whether under high or low 
tension, tends to relieve this pressure and to remove the obstruction. 

4. The experience of the author, in whose case there has been 
no recurrence of symptonis five and a half months after no other 
treatment than lumbar puncture, indicates that in any case of 
diabetes insipidus the patient should be given the advantage of 
the possibility of early relief by this means. 


THE CLINICAL, BACTERIOLOGIC AND PATHOLOGIC FINDINGS 
IN A CASE OF INFLUENZAL MENINGITIS. 


By Eart R. Tempieton, M.D., S. Kine, M.D., 
AND 


Ricuarp McKean, M.D. 


BOSTON, MASS. 


(From the Infant’s Hospital and the Pathological Laboratory of the Peter Bent 
Brigham Hospital, Boston, Mass.) 


APPARENTLY the first authentic case of influenzal meningitis was 
reported by Slawyk,' in 1899, working under the direct supervision 
of Pfeiffer. Occasional cases occurring thereafter are described in 
the literature. Writing in 1910, Simon? collected 12 instances 
of this disease. 

Martha Wollstein,’ in 1911, produced in monkeys lesions simu- 
lating influenzal meningitis. She made a review of the literature, 
tabulating 49 cases of pure influenzal infections. Torrey,‘ Dunn‘ ® 
and Koplik’ added 30, 4 and 6 cases respectively. Stone* summar- 
ized 13 others and reported a case of his own in 1920. Early in 
1921, Neal® again reviewed the literature and discussed 32 cases, 
previously unreported. Since the time of her paper there have 
heen recorded but 2 authentic instances of uncomplicated influ- 
enzal infection of the meninges, these being described by Litchfield!" 
and Caprario." 

There have been, as far as we have been able to determine, 150 
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cases reported. We wish to submit, in addition, the following 
record: 


This case came under observation on the medical service of the 
Infants’ Hospital on June 12, 1921. 

Family History. Essentially negative throughout. The patient 
was the last of six normal pregnancies. There was no history of 
exposure to tuberculosis or recent contagious disease or “colds’’ 
in the family. 

Past History. Full term at birth and delivery was normal. 

Feeding. Entirely breast-fed for six months, after which the 
infant was started on the ordinary infants’ diet in addition to 
breast-feedings, which have been continued until the present. Has 
gained normally in weight throughout, without evidence of digestive 
difficulty until the beginning of the present illness. 

Development. Sat up alone at five months; walked at ten months 
and said a few short words at fifteen months. Dentition normal. 

Illnesses. No previous illness. 

if Present Illness. Nine days before admission the baby had a 

“bad cold,” with a nasal discharge, sneezing and slight cough, 
which continued with diminishing severity for five days. He had 
apparently completely recovered, when two nights ago he awoke 


. with a “high fever” and vomited small amounts of breast milk on 

1 two occasions. Was restless and cried a great deal, and had a pro- 
ei |! nounced thirst. There has been no further vomiting, but the child 
{ has taken feedings very poorly and the bowels have been markedly 

F constipated. He turned constantly from side to side and grunted 


with pain when handled. There has been no noticeable retraction 
of the head. He was seen by the local physician, who diagnosed 
the case as “epidemic meningitis,” and was referred to the hospital. 
Physical Examination. Well-developed and nourished male 
ii infant of seventeen months, without noticeable loss of subcutaneous 
fat. He dozed frequently during the examination but awakened 
+ with a cry of pain when any attempt was made to flex the neck or 
manipulate the lower extremities. ‘There was cervical adenitis, but 
no deformity of the bones or the joints. 
F Head. Showed both fontanelles completely closed with no exter- 
nal evidence of hydrocephalus. 
Facies. Apathetic; cheeks flushed. 
Eyes. Pupils reacted normally to light, equal and regular. 
There was no conjunctival discharge. 

Ears. Showed no discharge, but on otoscopic examination a 
pair of markedly injected drums were disclosed, with pronounced 
bulging in the posterior-superior quadrant. 

; Nose. Showed purulent discharge. 
Mouth. Teeth were normal; mucous membranes flecked with 
| sordes, There was no injection, exanthemata or exudate. 
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Throat. Tonsils were moderately hypertrophic and moderately 
injected. 

Neck. There was pronounced tenderness on attempted flexion 
with moderate rigidity; there was no retraction and with prolonged 
manipulation the chin could be pushed forward on to the chest wall. 

Chest. Was symmetrical. Expansion was equal on both sides. 
No rosary. 

Lungs. Were essentially normal throughout to auscultation and 
percussion; no increase in spinal or interscapular dulness. 

Heart. Action was rapid and regular; sounds were of good qual- 
itv; no murmurs or thrill made out, and there was no enlargement 
to percussion. 

Abdomen. Liver was barely palpable. Spleen not made out. 
There were no masses, rigidity or tenderness. 

Extremities. Were negative throughout. 

Refleres. Patellar jerks were not obtained. Achilles reflexes 
were sluggish; no Babinski, ankle-clonus or Kernig. There was a 
typical Brudzinski sign with some tendency toward flexion of the 
thigh on the trunk, with the neck as described, otherwise the deep 
and superficial reflexes were normal. 

Skin. Normal. 

Diagnosis of acute otitis media (bilateral) and meningitis (type 
undetermined) was made at that time. 

Lumbar puncture was done immediately, at which time 8 ce of 
a distinctly turbid fluid was obtained under moderately diminished 
pressure. There were 2500 cells per cu. mm., 85 per cent of which 
were of the polymorphonuclear variety and 15 per cent lymphocytes. 
Globulin test was strongly positive. 

Double paracentesis was performed and pus was obtained in large 
quantities fron: both ears, smears of which revealed no organisms 
and cultures from which gave no growth in seventy-two hours. 10 
ce of antimeningococcus serum were administered at this time. 

During the succeeding twenty-four hours there was no definite 
change in the symptoms, except that he seemed to be slightly 
brighter. 

June 13. Second lumbar puncture was done and 25 ce of a 
similar fluid were obtained under slightly increased pressure. Cell 
count had fallen to 1100 per c.mm., of which 65 per cent were 
polynuclear leukocytes. Globulin test continued positive. There 
was no reduction of Benedict's solution. 15 ce of antimeningococcus 
serum were administered at this time. 

June 13. The urine was yellow and cloudy. It contained 
albumin, large trace; sugar, 0; few red and white blood cells; no 
casts. 

June 15. Third lumbar puncture was done and 40 ce of a similar 
fluid were obtained under definitely increased pressure. Cell count, 
1910. Globulin positive. Benedict’s solution was not reduced. 
40 ce of meningococcus serum were administered at this time. 
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June 15. Blood: White blood count, 22,800. 

June 17. Fourth lumbar puncture was done and 25 ce of similar 
fluid was obtained, which clotted almost instantaneously, making 
a cell count unsatisfactory; but there was definitely more purulent 
fluid than on the previous taps and the cells and organisms were 
increased in number. 

Following the fourth lumbar puncture, which showed a decidedly 
purulent fluid, with a pronounced progression in turbidity, since 
the previous day, further lumbar puncture was thought to be 
futile and the treatment from that time on was symptomatic. 
The temperature maintained a level between 103° to 104° F. and 
the usual signs of meningeal irritation (Kernig, Brudzinski and 
neck rigidity and retraction), which were not pronounced on 
entry, became more marked. He grew very irrational, requiring 
sedatives for control. There was a marked dyspnea and the 
patient died on the morning of June 21, his ninth day in the hospital. 

Bacteriologic Report. Smears of the spinal fluid made at the time 
of admission, and repeated four times before death, showed large 
numbers of both intra- and extracellular organisms having the 
characteristics of Bacillus influenza. At autopsy similar organisms 
were found in direct smears from the brain, cord and middle-ears. 
Culture of the heart’s blood likewise showed them. There were no 
demonstrable differences between the bacilli obtained from the 
different organs. All grew well on blood agar but could not be 
grown on media without blood. 

Morphology. The bacillus was Gram-negative and non-motile. 
In direct smears from spinal fluid and exudate it showed marked 
pleomorphism. There were many small thin bipolar staining 
bacilli of the so-called typical influenza type, but in addition to 
these there were long forms and filaments, and a thick variety 
(probably an involution form) which was both long and short, 
straight and curved. In many fields the differences in size, shape 
and arrangement reminded one of preparations of Bacillus colli. 
This pleomorphism persisted throughout five weeks’ cultivation on 
artificial media and was increased by passage through a guinea-pig. 

In addition to the differences present in the early smears, culture 
on blood agar brought out striking involution forms. Only the 
youngest cultures showed the morphology usually thought of as 
characteristic of the influenza bacillus. In from twelve to twenty- 
four hours there developed bizarre forms which were very thick, 
long and curled. 

Cultural Features. Repeated unsuccessful attempts were made 
to grow the organism on plain agar, blood serum and starch agar. 
It could be grown only on blood agar or plain agar smeared with 
blood. Human blood agar proved to be a much poorer medium than 
that made with a guinea-pig’s or a rabbit’s blood. Intentional 
contamination of the blood plates with staphylococcus, Bacillus 
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coli and Bacillus subtilis did little to facilitate growth and in some 
cases actually inhibited it. An unsuccessful attempt was made to 
grow the bacillus on plain agar in symbiosis with Bacillus coli. 

The colonies were at first of the dew-drop, pin-point variety, 
but after two or three days took on a slightly milky appearance. 
Individual colonies seldom grew to be more than 1 mm. in diameter, 
and were round, smooth and amorphous, with very finely irregular 
edges. By inoculation into starch blood agar, colonies were 
obtained which were 5 mm. in diameter and had slightly elevated 
but not lobulated edges. 

Biochemical Features. The bacillus was non-hemolytic. It pro- 
duced indol in both peptone and plain blood broth and reduced 
nitrates to nitrites. In brom-cresol-purple blood-broth milk there 


Fic. 1.—Photomicrograph (oil immersion). Twenty-four-hour culture showing 
involution forms grown on rabbit blood agar. 


was slight but definite acidity in twenty-four to forty-eight hours, 
with questionable alkalinity later. It did not form amylase in 
starch agar media. 

Pathogenicity. After the organism had been cultivated artificially 
for four weeks 4 ce of a twenty-four-hour blood-broth culture were 
injected intraperitoneally into a guinea-pig. The animal died in 
twenty-six hours and on autopsy showed an acute fibrinous peri- 
tonitis. Pure cultures of Bacillus influenzze were recovered from 
the peritoneal exudate and the heart’s blood. 

Post-mortem Examination. Autopsy was performed six and a half 
hours after death. 

Anatomical diagnosis: Acute purulent leptomeningitis (Bacillus 
influenze); internal pyocephalus with acute ependymitis; septi- 
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cemia (Bacillus influenze); suppurative otitis media, bilateral; 
thromboses of the superior longitudinal and both lateral sinuses; 
acute bronchitis; edema and congestion of the lungs and infarc- 
tions of the lungs. The body was well developed and nourished, 
with unequal pupils. There was nothing remarkable in the body. 

The important changes seen were in the brain. It weighed 1140 
gm. and showed in addition to thrombi in the sinuses a thick green- 
ish exudate beneath the pia mater. This was generally distributed 
over the lateral surfaces, most extensive near the Rolandic fissures. 
Here, besides filling the sulci, it extended over several convolutions, 
presenting patches 2 to 3 cm. in diameter. In other portions there 
were linear extensions of the exudate. In making cover-glass 
preparations the exudate was fully 1 mm. thick. It was quite 
firm, elastic, having practically the consistency and elasticity of a 
fibrinous exudate. The brain was quite plastic and the convolutions 
markedly flattened, the sulci being obliterated, and there was intense 
congestion, especially of the larger veins. 

A view of the base of the brain presented a similar exudate, 
slightly softer, darker green and 3 to 4 mm. in thickness. It cov- 
ered the medulla, pons, inferior surface of the cerebellum and an 
area surrounding the optic tracts, with a diameter of about 4 cm. 
Whereas the surface of the brain was dry on lifting it from the 
base of the skull and upon incising the tentorium cerebelli a large 
amount of thin, whitish, puriform fluid escaped from the spinal 
canal. 

A horizontal section of the brain, exposing the lateral ventricles, 
showed them to be greatly dilated and containing a thick deposit 
of fibrinous material, especially in the posterior horns. There was 
destruction of the ependyma and excavation into the white matter, 
particularly the posterio. portions. The brain as a whole was 
deeply injected and in the basal ganglia, especially the lenticular 
nucleus, the color was pink and there were apparently punctate 
hemorrhages. The structures bounding the third ventricle were 
collapsed and had probably been destroyed by the inflammatory 
process. 

Both middle-ears contained a puriform exudate. The dura 
mater of the spinal cord was distended. Upon reflection the cord 
was covered with a thick, firm, greenish exudate similar to that 
seen on the cerebrum. It was about 2 mm. thick and appeared 
to completely envelop the cord. 

Microscopic Examination. Many sections of the cortex and 
meninges show a purulent exudate beneath and distending the 
pia arachnoid. It consists of numerous polymorphonuclear leu- 
kocytes, many being disintegrated, a small amount of fibrin and 
a moderate number of large mononuclear phagocytes (endothelial 
leukocytes). Some of the polymorphonuclears are seen in the 
vessel walls. The vessels everywhere in the gray matter are 
distended with red cells, 
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In other sections there is general infiltration of the perivascular 
spaces of the pial vessels and those of the brain substance by 
numerous large, endothelial leukocytes and a moderate number of 


lymphoid and plasma cells. 


Fic. 2.—Photomicrograph of brain showing dilatation and destruction of the lateral 


ventricles. Below the cord is covered with a heavy exudate. 


A section from the region of the lateral ventricle shows destruc- 
tion, especially of the ependyma. Migrating cells are numerous, 
including large mononuclear phagocytes (endothelial leukocytes) 
many lymphoid and plasma cells, and in a few areas where the 
cells are vacuolated a small number of polymorphonuclear leuko- 
cytes are found. Here also there is marked perivascular infiltration. 

A section of the basal ganglia shows general congestion of the ves- 
sels, many being almost entirely filled with polymorphonuclears, 
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There is perivascular infiltration, and along one border the brain 
substance has a vacuolated appearance. 


kia. 3.—Photomicrograph (low power) showing purulent exudate enveloping spina 
cord and nerve root. 


Fig. 4.—Photomicrograph (oil immersion). Smear of exudate from spinal cord 
showing intracellular bacilli in polymorphonuclear leukocytes. 
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Sections of the spinal cord show the pia mater to be distended or 
broken in places by a thick, purulent exudate, consisting of myriad 
polymorphs, many of these disintegrated and often enmeshed in 
heavy webs of fibrin. This exudate is extensive, involving the 
ventral and posterior roots as well as covering the entire cord. A 
Giemsa stain reveals numerous short bacilli, morphologically 
Bacillus influenza, both intra- and extracellular in the exudate. 

A section of the Gasserian ganglion shows thrombi in many of the 
adjacent venous smuses. The pituitary is normal. 

Four sections of the lungs show extensive congestion and edema. 
Many of the vessels are filled with polymorphs. In two sections 
some of the capillaries have apparently ruptured, as shown by small 
patches of alveoli filled with red cells. ‘There is a small infarct which 
includes about twelve to fifteen alveoli and a large vessel which is 
thrombosed. Many of the other alveoli are filled with a pale, eosin- 
staining, granular material. The lymphatics are dilated. The 
pleura is intact. In the bronchi there is infiltration of the mucosa 
by numerous polymorphs and occasional colonies of bacteria resem- 
bling chains of streptococci. 

Sections of the heart, gastro-intestinal tract, pancreas, liver, 
kidneys and adrenals show little aside from congestion. The tonsils 
show slight acute inflammation. 

Summary. The clinical picture was that of an acute meningeal 
infection with a positive Kernig, Brudzinski, neck rigidity, retraction 
of the head, fever and leukocytosis. The exact diagnosis was of 
necessity made through the bacteriological findings in the laboratory. 

The bacillus obtained was Gram-negative, hemoglobinophilic, 
pleomorphic, aérobic, non-hemolytic and non-motile. Its colonies 
were round with finely irregular edges. Under proper conditions 
it produced indol, formed acid in milk, reduced nitrates to nitrites, 
but did not produce amylase. During five weeks of study it did 
not show the phenomenon of symbiosis. In a guinea-pig intra- 
peritoneal injection was followed by peritonitis, septicemia and 
death in twenty-six hours. 

In its morphologic and cultural characteristics the organism so 
described corresponds with forms isolated from meningitis cases by 
Slawyk, Wollstein and others. All these investigators have empha- 
sized the pleomorphism, but in spite of it they have, with only 
occasional exceptions, agreed that the organism should be classed 
as Bacillus influenza. But it has long been felt that this name was 
being given to a group of Gram-negative hemoglobinophilic bacilli, 
which might later be differentiated into strains in some such way as 
the streptococci have been differentiated. It was with this end in 
view that the various biochemical tests were suggested by Jordan" 
and Rivers." © As yet however, no constant differences have been 
found between the respiratory tract and meningeal organisms, and 
although the bacillus from the case reported in the present paper 
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gave characteristics similar to those shown by the meningeal strains 
with which Rivers worked, they do not differ in this respect from 
some of the epidemic strains or strains from normal throats. Up 
to the present time the more marked pleomorphism is the only 
difference noted in the meningeal form as distinguished from the 
epidemic strains, and we are as yet without an explanation of the 
fact that in the recent epidemics there were so very few cases of 
influenzal meningitis reported. It is still difficult to explain why, 
with the much more common occurrence of influenzal meningitis 
in infants and children a study of the complications of 816 cases 
of influenza in children made by Levin" at the Cook County Hospital 
in Chicago during the epidemic only 5 cases of meningitis should 
have been found, and none of these from Bacillus influenza. 

Concerning treatment opinions differ. Torrey’ summarizes the 
therapeutic possibilities as follows: 

“T. The anti-influenzal serum of Wollstein, whose action appears 
to be specific. Where practicable this serum should certainly be 
tried. 

“TI. Hexamethylenamin, which has been recommended by a 
number of writers, notable Brem and Zeiler,"* and by Batten. The 
latter reports a case in which recovery followed its use. There 
seems, however, to be less basis for regarding it of great value than 
is the case with either Wollstein’s serum or repeated spinal puncture 
and drainage. 

“III. Repeated lumbar puncture.” 

The last was first suggested by Quineke. 

Added to the common pathologic picture of a purulent lepto- 
meningitis described by Davis” there was septicemia (Bacillus 
influenza) and an internal pyocephalus with acute ependymitis. 

We are indebted to Dr. W. W. Howell, from whose clinic the case 
was taken, and to Dr. V. C. Jacobson for the photographs. 
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EXPERIMENTAL POLYURIA.* 


By McMicken Hancuetrt, M.D., 


CHICAGO, ILL. 


(Work done in Department of Anatomy, University of Chicago.) 


Tuts work was begun for the purpose of determining experi- 
mentally the effect of intravenous injections of extract of the 
pituitary gland upon the so-called polyuria of hypophyseal origin. 
Before it had proceeded far our attention was attracted to certain 
striking variations from the generally accepted ideas concerning 
the production of polyuria of this type, and it seemed worth while 
to investigate the means of producing it. 

Dogs were used throughout all the experiments. Ether was used 
as the anesthetic, and during the operation was administered by the 
intratracheal method. The gland was exposed by the buccal 
transpharyngeal) route, first described accurately and used success- 
fully by Aschner. In each case the normal urine excretion for 
twenty-four hours was measured as a_ preoperative control. 
Synopsis of work: 

* This work was made possible through the kindness and generosity of Mrs. Nettie 
McCormick. I also wish to express my indebtedness to Dr. R. R. Bensley, of the 
University of Chicago, and to Dr. Dean Lewis for their interest and encouragement, 
ind to Mr. Siegfred Maurer for his very hearty coéperation and many valuable 
suggestions. 
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1. Stimulation of the anterior and posterior lobes of the hypo- 

physis: 

(a) Varying degrees of heat. 
(1) Heated rod. 
(2) Paraffine. 

(b) Trauma—pinching and pulling with tissue forceps. 

(c) Cone-shaped plug of beeswax pushed into opening in 
bone. 

(d) Induced current—electric. 

2. Herniation of gland through dural opening. 

3. Traction on base of brain with as little trauma to the gland as 

possible. 

4. Effect of pituitrin and epinephrin on polyuria. 

Stimulation of the Anterior and Postericr Lobes of the Hypophysis 
with Heated Rod.—In this group nine animals were used. After 
exposing the hypophysis the gland was stimulated by traumatizing 
it with a metal rod heated to varying temperatures. The local 
effect, observed post mortem, varied from a moderate hyperemia of 
the anterior and posterior lobes to complete destruction of the gland. 
In only one instance was there observed a polyuria of any consider- 
able extent. 

F For eight animals of this group the average twenty-four-hour 
ab urine measured 232 ce and 221 ce for the two days immediatel) 
\4 preceding the operation, and 200 ce, 243 ec, 253 ee, 299 ee, 277 cc, 
180 ec, 260 ce and 200 ce for the successive days after the operation. 
F This curve of urinary excretion may be seen represented graphicall, 
in Fig. 1. 
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In one animal of this group, dog 2, there was a marked 
polyuria. The daily preoperative urinary excretion was 200 ce. 
The stimulation consisted in trauma with a rod heated to a “black- 
hot” point—that is the point at which the rod appears black after 
cherry red has faded. The rod was 3 mm. in diameter, and was 
simply brought in contact with the structures at the bottom of the 
opening after the dura had been incised. At this stage in our work 
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our landmarks were not as thoroughly impressed upon us as they 
later were, and we were not able definitely to locate the hypophysis. 
During the first twenty-four hours practically no urine was voided. 
In the second twenty-four hours the quantity was 650 ce, and during 
the third twenty-four hours the amount increased to 1500 ce. At 
this time the dog appeared to be very sick—scarcely able to stand. 
It was killed at the end of the third twenty-four hours. At the 
postmortem examination it was found that our opening through the 
sphenoid bone was so far posterior that the hypophysis had not been 
exposed and that our stimulation had been applied to the base of the 
brain posterior to the hypophysis, in the region of the corpora 
mammillaria. ‘The results are more conspicuously evident when 
shown by means of curves in Fig. 2. 
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Stimulation with Heated Paraffine.—In dogs 14, 37 and 39 paraffine 
heated to 70°, 110° and 130° C. was poured into the cavity in the 
sphenoid bone without otherwise disturbing the gland. In dog 37 
the dura was not incised. In no instance was there any change in 
the amount of urine excreted. 

Mechanical Trauma.— Pinching and Pulling with Tissue Forceps. 
In dogs 10, 11 and 21 the gland was traumatized by pinching and 
pulling on the anterior and posterior lobes with tissue forceps. On 
the two days preceding the operation the average urinary output 
was 150 ce in twenty-four hours. During the twenty-four-hour 
period immediately after operation the average rose to 297 cc, after 
which it gradually fell until it reached 180 cc at the end of the fourth 
twenty-four-hour period after operation. This result may be seen 
graphically represented in Fig. 3. 

Cone-shaped Plug of Beeswax Pushed into Opening in Sphenoid.— 
In dog 71a a cone-shaped plug of beeswax, approximately 1 cm. in 
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diameter at the base and 1 em. long, was forced into the opening 
in the sphenoid against the hypophysis. The gland was tipped 
slightly forward so that the plug impinged on both the anterior and 
posterior lobes. The preoperative excretion had been averaging 
250 ce to 300 ce daily. The postoperative excretion was slightly 
less, being from 150 ce to 250 ce daily. After ten days of observation 
the dog was apparently in normal physical condition and was used 
for other experimental work. 
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Induced Electric Current.—The gland was stimulated by means 
of an induced current in dogs 58, 63, 66, 69a and 70a. In each 
instance there was an increase in the daily amount of urine. This 
was most marked in dog 63. During the two days preceding the 
operation in this experiment the urine excreted in twenty-four hours 
measured 300 ec. Following electric stimulation the amount in- 
creased to 1400 ce in the first twenty-four hours, 3800 ce in the second 
twenty-four hours and 4200 cc during the third twenty-four hours. 
This polyuria lasted for six days, but as the urinary output was 
modified by other experimental work for which the animal was used, 
the remaining period will be discussed: later. Fig. 4 indicates 
graphically the extent of this change. 

Herniation of the Gland through the Dural Opening.—In dog 15 
the sphenoid bone was much wider than is usual and the venous 
sinuses surrounding the hypophysis were correspondingly formed 
in a larger circle. This made wider incision of the dura possible. 
When this step of the operation was performed the gland herniated 
through the dural opening, forced by a gush of cerebrospinal fluid 
The degree of protrusion of the gland and the amount of cerebro- 
spinal fluid were greatly in excess of anything previously noted. 
No manipulation was necessary to bring the gland well into view. 
A small portion of the anterior lobe was excised and the operation 
stopped. The dog was in excellent condition‘at the close of the 
operation. The urinary output during the three days previous to 
operation was 160 ce per twenty-four hours. This increased to 
2360 ce during the first twenty-four hours and to 3680 ce during the 
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second twenty-four hours following operation. It then fell to 2140 
cc in the third twenty-four hours. The dog was in excellent condi- 
tion, but was killed at this time in order that the tissues might be 
studied during active polyuria. The excretory curve on dog 15 
is shown in Fig. 5. 
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Dog 28 was operated in the usual manner and in this instance 
also the gland was forced through the dural opening by the intra- 
cranial pressure. ‘This herniation was not so marked as in the 
former case. Slight traction was made on the stalk, but an effort 
was made to avoid injury to the gland. The urine voided during 
the two days preceding operation measured 90 ce and 100 ce. 
During the first postoperative twenty-four hours 900 ce of urine 
were voided (Fig. 6). The quantity decreased to 200 ce during the 
second twenty-four hours. At this time this animal was in such bad 
condition that it was released from its cage. It died the following 
day. Postmortem examination showed no evidence of meningitis. 
The cause of death was bronchopneumonia. On the basis of these 
two observations a group of twenty dogs were operated. 
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Traction on the Stalk and Base of the Brain with as Little Injury 
to the Gland as Possible.—In these animals an effort was made to 
avoid trauma to the gland itself while making traction on the stalk 
and its attachment to the floor of the third ventricle. The traction 
was made by introducing behind the gland a pair of dental cotton- 
holding forceps, the points of which extended forward beneath the 
pars nervosa. The stalk was grasped as gently as possible and the 
traction made through it on its attachment. 

The complete result of this entire group may be summarized as 
follows: Average preoperative excretion in twenty-four hours for 
the two days immediately preceding operation, 145 cc; postoperative 
excretion for each twenty-four hours: First, 898 ce; second, 100° 
ec; third, 857 ee; fourth, 628 ce; fifth, 807 ce; sixth, 907 ec; seventh, 
300 ce; eighth, 200 cc; ninth, 150 cc. Fig. 7 shows the composite 
result graphically. 

The most marked polyuria of this group occurred in dog 55 
(Fig. 8). In this animal the output increased from 200 ce on the 
days preceding operation to 4000 ce during the second twenty-four 
hours after operation. ‘This dog was allowed to live six days and 
was in good condition when killed. Postmortem examination 
showed a hemorrhage into the third ventricle. The hypophysis 
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showed no gross changes other than a plastic exudate filling the 
defect in the sphenoid and covering the anterior lobe of the gland. 


OPERATE 


Fic 


It will be noted that the entire number of the dogs in this group 
were not allowed to survive the full period of their polyuria. It will 
also be observed that the average urinary excretion on the third, 
fourth and fifth days fell below the average for the second and the 
sixth day. This work was not for the study of the type and duration 
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of a polyuria induced by stimulation in the region of the hypophysis. 
Therefore, after the highest point in excretion had been reached, 
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or at least such a point as could be definitely regarded as a polyuria, 
many animals were used for supplementary experiments. Some 
were killed to secure tissue at the height of urinary excretion for 
cytologic study. Others were used to observe the effect of pituitrin 
and epinephrin on polyuria produced by stimulation in the region 
of the hypophysis. 

Effect of Pituitrin upon Experimentally Produced Polyuria.— A group 
of six dogs (55, 56, 58, 59a, 63 and 64) were given pituitrin intra- 
venously after polyuria had been produced. In every instance 
there was a marked decrease in the urine excretion in the twenty- 
four hours following the injection. In three of the animals (55, 59a 
and 63) there was a secondary rise in the excretory curve after the 
effect of the pituitrin had passed. This was then followed by a 
more gradual decline to the preoperative level. This is shown 
graphically in Fig. 4 and Fig. 8. 
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Effect of Epinephrin upon Experimentally Produced Polyuria. — 
dogs (67, 69, 69a and 70) were given varying amounts of epinephrii 
intravenously after the establishment of a polyuria. Two of these 
dogs were given a second dose twenty-four hours after the first 
injection. In no instance was any change in the rate of excretion 
noted which could be regarded as the effect of the gland extract 
In Fig. 9 the excretory rate in one of these animals is represented 
graphically. 

Discussion.—The evidence dealing with, the etiologic factors 
involved in the so-called “polyuria of hypophyseal origin” is con- 
flicting and confusing. 

That a polyuria is frequently associated with lesions in the sella 
turcica, involving to a greater or lesser degree the hypophysis, has 
been recognized clinically for many years. Hagenbach, in 1SS2, 
described a case of tuberculous meningitis—a caseous nodule in the 
infundibulum, dilated lateral and fourth ventricles—associated with 


| 


HANCHETT: EXPERIMENTAL POLYURIA 693 


a marked polyuria, in a child aged four and a half years. Borelli, 
Meyenburghs, Haushalter and Lucien and others have reported 
similar processes, but with greater destruction of the gland. In one 
of Meyenburghs’s cases only a small fragment of the anterior lobe 
remained. 

Metastatic tumors in the pituitary gland associated with polyuria 
have been reported by M. Simmonds, H. Rosenhaupt, Sekiguchi, 
Kennaway and Mottram, Erdheim, Cushing, Fleckseder and others. 
In these cases the changes in the gland varied from a complete 
destruction to an involvement limited to the stalk alone (Cushing). 
In the 10 cases collected and reported by Simmonds, however, only 
3 showed urinary increase. Of the remaining 7, 2 were described 
in some detail. In the first the pars nervosa, pars intermedia and 
infundibulum had been replaced by the tumor mass. In the 
second the entire gland, except a small part of the anterior lobe, 
had been destroyed by tumor. Neither of these cases was asso- 
ciated with any increase in urine excretion. Eason and Johnson 
and Strada and others describe similar cases in which the pars ner- 
vosa, pars intermedia and infundibulum are replaced completely or 
incompletely, in which no mention is made of polyuria. 

A. Berge and Schulman have recently reported a case of diabetes 
insipidus which at postmortem examination showed gummatous 
lesions in the hypophysis, especially involving the pars nervosa. 
In this case the polyuria subsided temporarily when given extract 
of the posterior lobe. 

E. Frank has reported a marked polyuria following the penetra- 
tion and lodgment of a bullet in the sella turcica. He emphasizes 
the opinion that mechanical and thermal injury to the exposed gland 
may cause a long-continued polyuria, and concludes that this is 
due to the irritation of the pars intermedia. 

The frequent association of diabetes insipidus with head injuries, 
especially fracture of the base of the skull, has been pointed out by 
Borszeky, Cushing, Kleeblath, Finkelnburg, Graham, Nothnagel 
and others, and has been attributed to injury of the pituitary gland. 
Cushing observed an “unaccountable postoperative polyuria of 
extreme grade” in a number of his surgically treated cases. In | 
case, a struma with moderate signs of hypopituitarism and a normal 
urinary output, there developed an extreme diabetes insipidus follow- 
ing a simple sellar decompression. 

Polyuria has also been frequently noted associated with dwarfism, 
acromegalia and dystrophia adiposa genitalis, and upon roentgen- 
ray examination changes in the contour of the sella turcica have 
been noted. 

Kahler, Bruns, Oppenheim, Ebstein, Pichler and others have 
recorded polyuria associated with various lesions of the base of 
the brain, including tumors of the third and fourth ventricles, the 
posterior perforated space and corpora mammillaria, syphilitic 
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processes in the region of the floor of the third ventricle, ete. In 
none of these cases, however, was involvement of the hypophysis 
excluded. Nor is it an easy matter to estimate the effect of such 
slight changes as occurred in the case of diabetes insipidus, reported 
by Gétzel and Erdheim, in which the only variation in the hypo- 
physis was a slight flattening as a result of pressure from a tumor 
of the third ventricle. Such a slight modification, as the cause of a 
marked polyuria, is difficult to reconcile, on a hypophyseal basis, 
with such cases as are reported by Cushing, in which, due to non- 
hypophyseal intrasellar tumors, the hypophysis is greatly flattened 
and distorted without change in the excretory rate. 

From this very cursory review of the clinical aspect of this 
problem, though left in apparent confusion, it seems reasonable 
to conclude that: 

1. Polyuria is not always associated with an increase in the 
activity of any part of the hypophysis, since it is seen with almost 
complete destruction of the gland. 

2. Polyuria is not always associated with a decrease in the 
activity of any part of the gland, since almost complete destruction 
of the gland is seen without any change in the excretory rate. 

Experimental work on polyuria dates from the classic work of 
Claude Bernard in 1849. He produced an increased urine excretion 
by injury to a point in the floor of the fourth ventricle anterior to 
his diabetic piqfre. Later, Eckhard verified Bernard’s results 
and added several regions in the brain, stimulation of which pro- 
duced polyuria. Kahler working on rabbits was able to produce 
a permanent polyuria closely resembling diabetes insipidus in man. 
By injecting small quantities of concentrated silver nitrate solution 
into various parts of the brain he was able to cause a polyuria 
accompanied by polydipsia, both lasting several weeks. ‘The areas, 
injury to which were most likely to produce polyuria, were the 
corpus trapezoides of the pons and the lateral part of the exposed 
portion of the medulla. From the work of these investigators it 
would appear that a polyuria can be produced in dogs and rabbits 
by injury to the floor of the fourth ventricle, by lesions in the 
different parts of the middle lobe of the cerebellum and by injuries 
to the posterior part of the pons. 

Of the more recent work that of Paulesco and Aschner stands out 
most prominently, as they first described and used successfully the 
two methods of exposure of the hypophysis which, with certain 
modifications, are the only two routes used at the present time. 
The transtemporal route of Paulesco, modified somewhat, is the 
method used by Cushing and his co-workers. Regardless of the 
operative procedure on the gland, the effect on urinary excretion 
in their various reports was inconstant. Polyuria was observed 
more frequently in those animals in which a silver clip was applied 
to the stalk and in subtotal removals with subcortical transplants 
than in any other groups. Homans, however, working on cats, 


HANCHETT: EXPERIMENTAL POLYURIA 695 


studying the effect of total removal and using the buccal route, 
observed polyuria in every instance. His method of removal of the 
gland was to grasp it by the stalk and pull it out. The removal 
was not complete in every instance, but in each case he produced a 
marked increase in the daily urinary output. Cushing also observed 
that the incidence of polyuria was greater in operated pups than in 
adult dogs. Though excellent in every particular of technic it 
seems quite possible that in all of this experimental work, one 
factor, though mentioned, was underestimated—that of traction 
upon and injury to the floor of the third ventricle. Due to the 
smaller available space in pups the lateral and upward displacement 
of the brain must be relatively much greater to gain an exposure 
equal or approaching that of a larger animal. It would produce a 
much greater amount of traction on the gland, stalk and its attach- 
ment. 

The buccal or transsphenoidal method of approach of Aschner, 
which was the one used in this work, is also subject to certain 
objections. The certainty of a definite amount of infection, the 
danger of hemorrhage and the inaccurate estimation of stimulation 
or trauma inflicted to the gland and adjacent structures are the 
more important ones. 

In this work it may be said only one animal showed any evidence 
of infection other than the slight plastic exudate over the exposed 
portion of the anterior lobe. In this case a cotton pack was inserted 
at the operation to fill the opening in the sphenoid bone. In all 
others the opening was left wide open and thus maintained free 
drainage into the mouth. By care we were able to avoid 
hemorrhage. 

While it was impossible to regulate accurately the degree and 
extent of injury inflicted to the gland and its neighboring structures, 
we found no urinary increase of any consequence in any animal 
in which either the anterior or posterior lobes individually or the 
entire gland were stimulated by non-diffusible means, 7. e., heat or 
mechanical trauma. Stimulation of the hypophysis with an induced 
current produced polyuria. However, as an electric stimulus may 
be transmitted over a considerable distance it cannot be said that 
this trauma is limited to the gland itself or that the resulting urinary 
increase is of hypophyseal origin. 

By traction on the stalk with an effort to avoid trauma to the 
gland itself we were able to produce polyuria regularly. We were 
able also to regulate roughly the degree of this increase—moderate 
or extreme—by modifying the amount of trauma (traction) exerted. 
Other animals operated, in which the same procedure was followed 
except for traction on the stalk, showed no or only slight polyuria. 
It will also be observed that in those experiments in which the 
hypophysis was mechanically stimulated the injury to the gland 
was greater than that inflicted in the process of making traction on 
the stalk. In the former the average daily preoperative output of 
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150 ce was increased to 297 ce in the first twenty-four hours and 
then gradually decreased, reaching normal in four days. In the 
latter the average daily preoperative excretion of 145 ce was 
increased to 893 ce in the first twenty-four hours and 1003 ce in 
second twenty-four hours after operation. It remained high and 
did not reach the preoperative level until the ninth day. 

The three outstanding experiments to which we desire to call 
special attention are animals 2, 15 and 55. In the case of dog 2 
the opening in the sphenoid was made so far posterior that the 
hypophysis was not exposed and the stimulation (cauterization 
was applied to the region of the corpora mammillaria. In dog 15, 
due to peculiar anatomic arrangements, the gland came through 
the dural incision with considerable force, followed by a larger 
amount of cerebrospinal fluid than had been usually observed. 
Except for these variations there was.nothing done which had on 
previous occasions produced more than a negligible increase in the 
urinary excretion. In dog 55 there was found at postmortem 
examination a hemorrhage into the third ventricle. This animal 
. was operated in the series in which traction was made on the stalk 

. and its attachment to the base of the brain. The associated polyuria 
was the most marked of the series. 
bia In these three animals we see, in addition to a conspicuous increase 
i in the urinary output, evidence of what quite possibly is the active 
uy etiologic factor. In dogs 2 and 55 there was gross evidence of 
HE injury to the base of the brain (the region of the floor of the third 

ventricle). In animal 15 the force with which the gland herniated 

through the dural opening may be considered to have produced 
) | trauma of the same sort, but not appreciable macroscopically. 
) This is in accord with the results of Camus and Roussy, published 
in 1914. 

| Conclusions.—1. Clinical evidence, though indefinite, indicates 

: that neither increased nor decreased activity of any portion of the 

hypophysis is uniformly associated with polyuria. 

2. Experimental lesions of the hypophysis itself are not constant 

in the production of polyuria. Some additional element is the 

ie determining factor. 
3. Experimental lesions of the hypophysis, similar to those 
} producing negligible excretory changes, when associated with 
) traction upon its attachment to the floor of the third ventricle 
uniformly produced polyuria. The degree of polyuria was roughl) 
in proportion to the amount of traction. 

4. Polyuria associated with hypophyseal changes is due to 
| stimulation of the regional base of the brain, floor of the ventricle, 
corpora mamumnillaria, ete. 

5. Intravenous injections of pituitrin temporarily lowered the 
excretory rate in a polyuria thus produced. 

6. Intravenous injections of epinephrin have no effect on polyuria 
of this type in dogs. 
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THE CORRELATION OF CLINICAL AND PATHOLOGICAL 
FINDINGS IN NEPHRITIS. 


By Puinn F. Morse, A.M., M.D. 


DIRECTOR OF BUHL MEMORIAL LABORATORY, HARPER HOSPITAL, DETROIT, MICH. 


Tue idea that clinical findings in nephritis and laboratory results 
do not agree, and that the lesion in the kidney cannot be interpreted 
in terms of function, has been long current among physicians. ‘This 
mental attitude toward the problem is quite generally, if uncon- 
sciously, assumed at the bedside and undoubtedly does harm on 
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the whole by tending to make the management of individual cases 
too much of a group matter without due regard to evaluating, as 
far as possible, the function of each part of the kidney mechanism 
and treating the particular patient accordingly. 

Widely different clinical manifestations are grouped together as 
nephritis, or some substitute term, such as nephrosis or nephropathy, 
is used. The child, who during an attack of scarlet fever becomes 
dropsical, passes a small amount of urine of high specific gravity, 
rich in albumin and casts, without retention of nitrogen in the blood, 
and with perhaps little increase of blood-pressure, is said to have 
“nephritis.” At the other extreme of the series we find the man past 
middle life who has no anasarca, who passes abundant urine of low 
specific gravity, with perhaps the faintest trace of albumin and a 
few hyaline casts, and who presents marked signs of nitrogen reten- 
tion and increased blood-pressure. 

We know that these two conditions, and many others with varying 
clinical pictures lying between these two extremes, are due to dis- 
turbances of kidney function which result from injury to the kidney 
and its attendant reactions of repair. We do not know, in most 
cases, exactly what caused the injury and are prevented by lack of 
this knowledge from classifying them etiologically. 

Two entirely redundant, and for the most part meaningless, terms 
have crept into the literature. ‘These are “nephropathy” and 
“nephrosis.” The latter has no etymological excuse for existence 
and the former means “any disease of the kidney.”” The words 
nephropathy and nephrosis have been used by most writers to desig- 
nate injury to the kidney without attendant inflammatory reaction, 
or injury to the kidney, with consequent fibrous change, without an 
acute inflammatory stage, as evidenced by exudate, and migration 
of cellular elements. If it were generally agreed among pathol- 
ogists that only those processes attended by exudate and round- 
cell infiltration should be termed inflammations the above words 
might be used as substitutes. It seems better to the author not to 
tamper with our present conception of the nature of the inflamma- 
tory process and to consider the matter from a broad biological 
point of view. 

Any living tissue when injured by any agency whatsoever is 
subject to a series of phenomena which have as their basic biological 
purpose the repair of the injury. These changes, taken together, no 
matter in what stage of the process they are observed, constitute 
inflammation (Adami, Warthin). 

We can conceive that we may view the tissue so soon after the 
injury that we cannot detect any reaction by our usual methods of 
examination, or we may view the tissue so long after the reaction is 
complete that we see only the scars left behind by the attempts at 
healing. ‘There is no sharp line of demarcation between any of these 

stages, and different noxa are reacted to in quite different ways; 
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therefore it is quite academic, as well as wholly impracticable, to 
split off “nephroses” and nephropathies” in our classification and 
separate them from the “ nephritides.”’ 

The kidney may be considered, for purposes of study, as consisting 
of a glomerulus with a system of tubules and their attendant blood 
supply. 

The primitive metazoa lived in the sea and had a very.simple 
problem of excretion presented to them. These animals had an 
abundant supply of water and salts at their command at all times. 
They could filter through their primitive segmental nephridia 
several times their weight of water in twenty-four hours and needed 
no mechanism for the conservation of salt. Therefore, there was 
developed in them the simplest kind of a filter by which the catab- 
olites, resulting from their life processes were diffused into the 
surrounding sea from their celomic cavities. This primitive filter 
is the analogue of the glomerulus which later becomes attached to 
or rather invaded by a vascular tuft; but the glomerulus retains 
down to man himself the primitive function of a simple filter and 
nothing more. 

The next problem which was presented to the kidney mechanism 
resulted when the marine animal became a fresh-water animal or 
fresh-water amphibian. In these cases water was still present in 
abundance, and more than the animal’s weight in urine could be 
secreted in twenty-four hours; but the valuable salts were no longer 
present in the liquid and had to be conserved. Thus the kidney 
tubule was developed, primarily, as a mechanism to conserve salt 
and resorb these radicals as the glomerular filtrate passed on its 
way to the excretory opening. 

As animals became more terrestrial in their habits a new necessity 
arrived in the shape of a demand for water conservation. It was 
no longer expedient to drink the large amount of water necessary 
to dispose of catabolites through a simple filter. In the case of the 
human animal it would be necessary to drink a wholly impractical 
amount of water if the catabolites were to be removed as simple 
filtrates through the glomerular mechanism. An example makes this 
clear. There are 30 mg. of urea in 100 ce of blood, or 0.3 gram per 
liter. In order to get rid of 20 grams of urea in twenty-four hours, 
67 liters of water would have to be filtered through the glomeruli. 
In order to pass 67 liters of urine the animal would have to drink at 
least that much water, which would again amount to as much as the 
individual’s weight. 

Before the vertebrate stage evolution had already developed the 
tubular mechanism for resorbing such salts as were necessary from 
the glomerular filtrate, and to this function of the tubule the func- 
tion of resorption of water was added. By resorption of water by 
the tubules as the glomerular filtrate passed to the exterior the 
animal might use his water over and over again and avoid drinking 
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or passing in the urine such excessive quantities; but still the filtra- 
tion through the glomerulus of such large quantities of fluid would 
be a wasteful process requiring the specific and selective resorptive 
function on the part of the tubule of a very large quantity of mate- 
rial. Thus the last and most important function of the tubule was 
developed—namely, the function of actively secreting waste 
nitrogen. This allowed the quantity of glomerular filtrate to be 
cut down remarkably, and the mammalian kidney tubule as found 
at the present stage of development performs a threefold function, 
which functions have probably been imposed upon it in the course 
of evolution in the following order: 

1. Selective resorption of salts. 

2. Resorption of water with resulting concentration of the urine. 

5. Active secretion of waste nitrogen (urea, uric acid). 

The glomerulus as above stated acts as a simple filter and probably 
filters in the neighborhood of 6 liters of water into the tubular 
mechanism each twenty-four hours. Of this 6 liters the tubules 
usually resorb about 43 to 5 liters. The urine is thereby concen- 
trated and the salts necessary to the organism are selectively 
resorbed. While the glomerular filtrate is passing down the tubule 
the waste nitrogen (urea, uric acid) is secreted by the tubule into the 
lumen and added to the glomerular filtrate.! 

In general it may be said, then that the secretion of water and 
salts depends upon glomerular function and the ability of the kidney 
to concentrate the urine, to conserve necessary salt radicals and to 
eliminate nitrogen depends upon the tubule function. We should 
therefore expect to find, when considered from a functional point 
of view, four main groups of nephritics: 

1. Diffuse glomerular injury preponderating. 

Diffuse tubular injury preponderating. 

Focal (spotted) embolic lesions producing acute inflammatory 
reaction in circumscribed areas, with the majority of the kidney 
cortex free to carry on function. 

4. Diffuse fibrous kidney, which by reason of arteriosclerosis or 
of some other slowly acting unknown cause has destroyed both 
glomeruli and tubules to an extent such as to embarrass function. 
This class is made up of the so-called cases of interstitial nephritis 
and late stages of Group 3. 

The author does not claim that each of these groups is always 
clear cut, and distinctly separate from the others, but believes that 
almost pure examples of each type are readily found if looked for. 
Further, when in acute cases death occurs before secondary and 
additional injury sets in from complicating factors the lesion found 
microscopically usually is the one expected, if the symptoms and 


9 
3. 


1 For a full discussion of the mechanism of kidney secretion, including the litera- 
ture, see Baylis, W. M. (Principles of General Pathology, Longmans Green & Co., 
1915) and Cushny, A. R. (The Secretion of Urine, Longmans, Green & Co., 1917). 
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signs have been interpreted in the light of the functional mechanism 
above set forth. 

The following examples illustrate each group: 

1. Acute Diffuse Glomerular Injury. 

If our present belief that the glomerulus is a simple filter, having 
primarily to do with elimination of water and salt is correct, we 
should expect that any noxa injuring the glomeruli diffusely, but 
leaving the tubule relatively uninvolved, would have the following 
effect: 

(a) The quantity of urine and the salt output would be decreased. 

(b) There would be salt and water retention with general anasarca. 

(c) The nitrogen elimination would go on uninterrupted as long 
as there was sufficient urine secreted to wash it down the tubules. 
This would be the case as long as the glomerular injury was purely) 
or for the most part capsular; but if the vascular tufts became 
thrombosed or blocked off by the pressure of capsular exudate then 
the tubules would be deprived of blood supply and would partake 
of the injury. 

(d) The injury to the glomerulus allows the escape of large quan- 
tities of albumin. 

The clinical manifestations which we should expect of an acute 
nephritic with a pure glomerular injury are as follows: 

(a) General anasarea with chloride retention without high blood 
nitrogen. 

(b) Small amount of urine in twenty-four hours, of high specific 
gravity and abundant albumin and casts. 

(c) A blood-pressure which becomes progressively elevated as the 
glomerular function fails and falls as soon as the glomerular function 
is reéstablished. 

A photomicrograph of the lesion in the kidney from such a case 
is appended (Fig. 1). It will be noticed that the glomerular capsule 
is filled with a cellular exudate and that the tubular system is appar- 
ently uninjured. 

The question of the management of these cases is an important 
one. The indications to be met are the low urinary output, the 
anasarca and the marked albumin loss. These patients develop a 
severe anemia rather rapidly, probably due to the albumin loss. 
The loss of large quantities of albumin with consequent lowering of 
the colloidal pressure of the serum and a relative hydremia has 
never been sufficiently investigated as a cause contributing to the 
anasarca of nephritis. The pure or nearly pure glomerular type of 
diffuse nephritis—that is, the type with high albumin loss without 
nitrogen retention in the blood—is the one in which the best results 
are to be expected from Epstein’s high protein feeding. 

As to whether salt is primarily and specifically retained, or whether 
it is merely retained because water cannot filter through the glo- 
merular membrane, is still unsettled. Most authorities believe that 
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salt is retained primarily and edema develops in nephritis because 
of salt retention in the tissue. The evidence in support of this idea 
is entirely insufficient for it to be considered proved or even pre- 
sumptively established. As a matter of fact, in the vast majority 
of cases Water and salt are retained together, and for the same 
. reason—namely, that the filter is clogged. The salt is not excreted 
because the water is not excreted, and when the kidney becomes 
. capable of eliminating water, salt is no longer retained. 

The disciples of the primary salt retention doctrine point out 
that if salt be removed from the dietary the patient looses his edema. 
When this is the case (and everyone knows that often edema, demon- 


Fig. 1.—Acute glomerular nephritis. Capsular space filled with exudate. Tubules 
relatively normal. 


strably nephritic and not cardiac in origin, remains in spite of the 
removal of salt from the dietary) it is due to two and possibly more 
factors. The first of these is that any edematous patient when 
deprived of salt automatically drinks a minimum amount of fluid. 
The writer has repeatedly verified this point by observation of the 
fluid intake without the patient’s knowledge or any suggestion 
regarding the amount of water taken. The balance in this way is 
often restored and the kidney is able to gradually gain on the edema. 
It is also quite well known that there is a wide difference in the 
facility with which electrolytes pass through colloidal membranes 
3 and an injured glomerulus may well have its permeability to sodium 
chloride lowered without water permeability being seriously inter- 
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fered with. Of course, this latter explanation is simply the primary 
salt retention notion in another form. 

For a certain small percentage of cases with edema it seems as 
though such a hypothesis must be entertained because we occasion- 
ally see patients with nephritis associated with edema who will get 
rid of their anasarca as soon as we restrict salt in spite of the fact 
that fluid intake is kept up even as high in some cases as 1800 ec in 
twenty-four hours. 

2. Acute Diffuse Tubular Injury. 

If the tubular epithelium were uniformly and diffusely injured, 
leaving the glomeruli and blood supply intact, we should expect 
glomerular function to be preserved and tubular function to be 


lia. 2.—Mercurie chloride poisoning. Tubule injury of moderately severe degree. 


interfered with proportionately to the degree of injury. In this 
case we shall expect: 

(a) Normal (or increased) urinary output without salt retention 
or edema. 

(b) Urine of normal or low specific gravity with a varying amount 
of albumin depending on the degree of the injury. 

(c) Retention of urea, uric acid and finally creatinine with or 
without so-called uremic manifestations, such as gradually deepen- 
ing confusion, coma or convulsive seizures. 

The best examples of this type are the cases of mercuric chloride 
poisoning, two of which with different degrees of injury are shown 
in the appended photomicrographs (Figs. 2 and 3). 

Neither of these patients developed anasarca. The total salt and 
fluid output remained normal, The sediment contained many epi- 
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thelial and granular casts. There was a progressive rise of the blood 
nitrogen until death. Another patient with mercuric chloride poi- 
soning, who recovered, secreted from 1200 to 1700 ce of urine 
throughout her stay in the hospital, although the total non-coagulable 
nitrogen rose to 237 mg., and she was delirious for several days. The 
salt output was normal and no anasarca developed. 

The incidences illustrate very well the effects of a diffuse tubular 
injury, rapidly produced, without glomerular involvement. 

The relation of tubular injury to so-called uremia is of interest, 
but incapable of fruitful discussion at present. It is a fact that 
cases clinically “uremia” have anatomical evidence of tubular injury 
and have the blood chemical findings of depressed tubule function. 
On the other hand it is well known that absolute inhibition of kidney 


Fig. 3.—Mercurie chloride poisoning. Complete destruction of tubular epithelium 
coagulation necrosis. 


function, such as obstruction of both ureters, is not clinically 
attended by uremic manifestations, although the blood chemical 
findings point to a complete retention of substances secreted by thi 
tubules. Some authors (Foster) have attempted to show that “con- 
vulsive”” uremia differs from the ordinary type in that methy! 
guanidine or related substances are found in the urine, and it has 
been suggested that the convulsions have been due to the presence 
of these substances. The assumption is of the post hoe propter hoc 
variety, and before it is assumed that the convulsions are due to 
methyl guanidine or its congeners it should be recalled that creatine 
and creatinine, which are derivatives of methyl guanidine, are sub- 
stances closely related to muscle catabolism, and the above-men- 
tioned bases may be rather the result of the convulsions than their 
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cause. The author believes that the manifestations grouped together 
clinically under the head of uremia are the result of brain edema of 
varying degrees and distribution, and that nitrogen retention and 
uremia, while clinically coincident, are not necessarily etiologicall) 
related. In this connection it is of interest to recall Martin Fisher's 
belief that amines may cause edema as well as acids and alkalis. 
The view that uremia is related to brain edema is one of the earliest 
that was offered. Ludwig Traube, in 1848, so explained it, and the 
idea has recently been revived. In the author’s experience with a 
large autopsy material, wet brain is the most constant autops) 
finding in patients dying of “uremia.’” Some time ago we pointed 
out the importance of estimating the preformed ammonia in the 
spinal fluid of these patients. 

The occurrence of acute diffuse glomerular nephritis and acute 
diffuse tubular nephritis as distinct clinical entities is not uncommon. 
The glomerular type occurs oftener than the pure tubular, and still 
more often a glomerular injury progresses until the tubule partakes 
of the damage and we have functional evidence of a true diffuse 
nephritis with both glomerular and tubular malfunction. The best 
example of tubular injury is found in acute mercuric chloride poi- 
soning. Here the continued normal output of water and chlorides, 
with marked retention of nitrogen and “uremic symptoms,” taken 
with the postmortem findings, as shown in the photomicrographs, 
make a clear case of tubule injury. We also meet with certain cases 
of the kidney of pregnancy which appear to have primarily a tubular 
injury usually coupled with exacerbations of true diffuse nephritis 
with accompanying glomerular injury. 

3. Embolic or “ Focal” Injury. 

The third group is most interesting and embraces a large number 
of the cases of so-called “acute nephritis” or “recurrent acute 
nephritis” and “subacute chronic parenchymatous nephritis.” 
These are the cases which result from multiple embolic involvement 
from focal infection elsewhere in the body. The photomicrographs 
from two cases of this type, one recent and acute and one of longer 
duration, are shown in Figs. 4 and 5. The nature of the lesions here 
makes it plain that areas of intense inflammation and tissue destruc- 
tion are simply distributed in a spotted fashion throughout an other- 
wise normal cortex. 

These cases in their early stages are characterized by the fact 
that they show marked evidence of kidney lesion, as judged by 
albumin and casts and even blood in the urine; but their kidney 
function, judged by blood chemistry, urinary output, salt elimina- 
tion and blood-pressure, is normal or quickly becomes normal after 
the first few days in bed. The explanation of these findings is, of 
course, evident in that we have ample normal kidney parenchyma 
functioning in between the involved areas. The products of the 
inflammatory reaction and the results of the injury, albumin, casts 
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and blood are found in the urine. These come down from the 
involved areas. The rest of the kidney is normal and functions 


Fig. 4.—Embolie (focal) nephritis. Recent lesion. Area of acute inflammatory 
reaction surrounded by normal kidney tissue. 


Fic. 5.—Foeal nephritis, Recent (subacute) lesion in the course of a chronic 
embolic nephritis. 


iG nA “ \ 
i 
} t 
ff 


MORSE: CLINICAL AND PATHOLOGICAL FINDINGS IN NEPHRITIS 707 


normally so that we do not find nitrogen, water or salt retention; 
and high blood-pressure does not supervene until late, when so 
much parenchyma has been destroyed piecemeal as to leave insuffi- 
cient cortex to perform normal function. 

These cases are subject to acute recrudescence usually at times 
of exacerbations of their focal infections. At these times they may 
present signs of temporary embarrassment of kidney function. 
Usually this takes the form of mild localized edemas and moderate 
salt retention; sometimes, though quite rarely, of lowered urinary 
output and mild nitrogen retention. These signs soon disappear 
upon putting the patient to bed and instituting dietary restrictions, 
leaving behind the albumin and casts and evidence of focal involve- 
ment. These exacerbations with edema and low output, and usually 
also moderate nitrogen retention, are possibly due to the attendant 
edema of the kidney, incident to a recent shower of bacterial emboli 
and the acute inflammatory reaction resulting. This clears up, 
leaving the focal areas of infiltration with normal kidney parenchyma 
in between. 

The subsequent course of these cases is interesting. In the 
author’s opinion the majority of cases of so-called chronic parenchy- 
matous nephritis come to us through this focal involvement route. 
Gradually the kidney parenchyma is replaced by scar tissue until 
we have the irregularly coarse granular kidney classically known as 
the secondary contracted. As time goes on, and progressively more 
and more of the kidney cortex is replaced by scar tissue, the periods 
of anasarca and low output come more frequently and the nitrogen 
gradually rises as well as the blood-pressure. Finally, we have at 
the terminal stage the classical clinical picture of chronic paren- 
chymatous nephritis. 

The management of these cases must be guided by the amount 
of functional injury. They develop anemia easily and must not be 
allowed to suffer from albumin want, since they loose albumin con- 
tinuously and sometimes in large quantities in the urine. The 
removal of the focal infection, if accomplished early after the first 
or at most the second exacerbation, is attended with good results in 
the majority of cases. Those due to tonsils have the best prognosis. 
Those where the primary focus is apparently the nasal sinuses do 
not seem to answer so promptly to surgical treatment of the focus, 
and in the older cases with frequent exacerbations and even slight 
evidence of beginning malfunction of the kidney practically nothing 
is accomplished so far as the kidney is concerned by treating the 
primary focus. 

4. Nephritis Due to Vascular Degeneration. 

The fourth group comprises those cases usually designated clini- 
cally as chronic interstitial nephritis. There is a diffuse fibrosis 
of the kidney, as a whole, attended by marked arteriosclerosis and 
arteriolar thickening. Formerly it was the custom to distinguish 
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between true interstitial nephritis and chronic “vascular” kidney, 
but this distinction will not hold either clinically or pathologically. 
The interesting diffuse changes produced by Newburgh by feeding 
diets high in protein are of this diffuse interstitial type, and the 
changes found in the kidney are possibly even here of vascular origin. 
Ever since the early work of Johnson and Gull and Sutton the 
importance of which was later emphasized by Jores, the kidney of 
chronic interstitial nephritis, has been gradually recognized as a part 
of a general vascular disease. Moscowitz has recently reémphasized 
the relation of this type of nephritis to generalized arteriosclerosis. 
The mechanism of the malfunction is in this group most interesting, 
because, the writer believes, the high blood-pressure in this group 
is unrelated to the kidney etiologically and is entirely due to the 
primary arteriosclerosis. It is easy to visualize the pathogenesis 
of the lesion by examining a series of sections from cases in various 
stages. We first have the diffuse arteriolar degeneration with 
thickening of the arteriole walls and lowering of the blood volume 
delivered to the part in unit time; further, the capacity of the vessels 
to dilate and contract under different stimuli is lowered. This is a 
more or less diffuse phenomenon throughout the body. Sometimes 
the brain is more intensely involved early and we get the clinical 
manifestations of cerebral arteriosclerosis, or it may be the spinal 
cord, the pancreas or some other organ is first embarrassed by want 
of an adequate and variable blood supply by reason of thickened 
vessels. In many of these cases the kidney escapes completely until 
apoplexy or some cardiac accident ends the scene. The kidney is, 
however, frequently involved in the process and partakes of the 
injury. The point to be kept in mind is that not the kidney but the 
vascular system is the organ primarily diseased. 

During the progression of the arteriosclerosis the blood-pressure 
has been constantly rising to meet the demands of the tissues for 
blood. If at this stage we find no kidney malfunction and no urinary 
evidence of parenchymal injury we are accustomed to use Sir 
Clifford Albutt’s term and say that we are dealing with a case of 
hyperpiesis. These are the cases in which the kidney has been 
relatively spared in the general process. If the kidney has not been 
spared the parenchyma gradually undergoes fibrosis diffusely, the 
scar tissue becoming hyaline and contracting until we have the ver) 
small, finely granular, “primary contracted kidney.” At this stage 
the tubules and glomeruli find themselves diffusely and uniformly 
killed off until only a number insufficient for function under ordinary 
conditions are left. But all this time the blood-pressure has been 
gradually rising, due to the arteriosclerosis and not to the kidney 
injury. This high blood-pressure allows the few glomeruli to do the 
work of the many, and obeying the first law of kidney secretion, the 
high blood-pressure filters enough fluid through the few glomeruli 
that are left to keep up the quantity output and chloride elimina- 
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tion to normal. Anyone who doubts that this is the mechanism has 
but to observe the behavior of these cases during a cardiac decom- 
pensation to be convinced 

The injured glomeruli then are compensated for by the high blood- 
pressure, keeping the urinary and chloride output up to normal 
during cardiac efficiency; but there is nothing to compensate for the 
injured tubules. On this account nitrogen retention supervenes and 
the patient loses his power to concentrate the urine properly 
because of loss of resorptive power on the part of the tubule. The 
classical signs of the so-called interstitial nephritis thus can be 
deduced from the type of injury: 

(a) High blood-pressure. 

(b) ‘Normal or increased urinary output without salt retention 
due to the filtration by the high blood-pressure of sufficient fluid 
through fewer glomeruli than are required under normal conditions. 

(c) Urine of low specific gravity and low total solids because the 
injured tubules are unable to concentrate the urine as well as under 
normal conditions. 

(7) Small trace of albumin and hyaline casts resulting from this 
tvpe of injury. 

(e) Urie acid, urea and creatinine retention because of uncom- 
pensated tubular injury. 

Many interesting questions arise besides the ones mentioned. It 
is a question whether the salt hunger manifested by these patients 
is not really due to salt loss because of inability of the kidney tubule 
to properly conserve it. In the writer's mind no adequate grounds 
exist for the restriction on salt often put upon this class of patient. 

Clinicians have long ago learned not to try to reduce the blood- 
pressure in these cases and the importance of the blood-pressure in 
maintaining the efficiency of the glomerular filters is instantly mani- 
fested during myocardial breakdown. Therapeutically the main- 
tenance of the cardiac efficiency and the reduction of the blood 
nitrogen to the lowest possible level are the major indications. The 
uremias that supervene require special management not within the 
scope of this paper. We have a right to expect the best results in 
those cases detected early. There is some difference of opinion as to 
just what are the earliest signs of kidney involvement in these cases 
of hyperpiesis. Probably no one criterion will be discovered to 
cover all the cases. Newburgh’s work suggests that restriction of 
protein food might be indicated whenever the blood-pressure is 
abnormally high regardless of laboratory signs of lowered kidney 
function. The rise in the uric acid level to 3.5 mg. or higher per 
100 ce of blood is quite a constant finding in hyperpietics and prob- 
ably indicates definitely lowered kidney function. The next sign 
usually found is an increase in the night urine associated with a 
delayed meal stimulus and a tendency to fixation of the specific 
gravity at a low level. This urinary data should be gathered in the 
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manner suggested by Mosenthal with the patient on the standard 
diet. The writer prefers to keep the patient on the diet for two days 
and collect the data during the second twenty-four-hour period. 

The clinician now always has the means at hand to collect data 
from which he can evaluate separately the various functions of the 
kidney and from them reason back to the lesion. More important 
than this, the patient’s dietary regimeri may be made to fit his 
ability to eliminate, and unnecessary restrictions of protein, water 
and salt can be avoided. 


LOWERED VITAL CAPACITY OF THE LUNGS IN A CASE 
OF PRIMARY HEPATIC TUMOR WITH PULMONARY 
METASTASES. 


By Ricnarp M. McKean, M.D., 


DETROIT, MICH. 


(From the Medical Service of the Peter Bent Brigham Hospital, Boston, Mass.) 


TueE following case, which came under observation in the medical 
ward of the Peter Rent Brigham Hospital, illustrates a condition 
of considerable rarity and presents several features of clinical as 
well as pathological interest. 

The patient, an unmarried seamstress, aged sixty years, first was 
seen in the outdoor department of the Peter Bent Brigham Hospital 
(P. B. B. H., O. D. D., No. 59170) October 2, 1919, where she came 
complaining of pain and stiffness in both knees of fourteen years’ 
duration, accentuated by motion. She was still able to get about 
unaided except for the occasional use of a cane. An incidental 
complaint was that of occasional colicky pains over the upper abdo- 
men, radiating into the back, of ten years’ duration, never accom- 
panied by jaundice, occurring most often at night, with rare vomit- 
ing. Physical examination at that time showed a blood-pressure 
of 230 systolic and 124 diastolic, with a coincident mild cardiac 
hypertrophy, and a soft-blowing systolic murmur not transmitted 
to the axilla. The knees presented a slight boggy, periarticular 
swelling, with some pain on manipulation. Lungs, abdomen and the 
remainder cf the examination were reported negative. The urine 
was normal. She was given potassium iodide and put on a low 
protein, salt-poor diet. Roentgenograms of both knee-joints were 
taken which showed definite hypertrophic arthritic changes involv- 
ing the spine and tuberosities of the tibize and condyles of the femurs. 
Throughout that month and the next, she continued under this 
regimen, with the addition of baking and massage, and reported some 
improvement in her knees. Only on one occasion did she complain 
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of a slight cough, which promptly subsided. Two and a half 
months later she had developed tiredness, palpitation and a slight 
dyspnea on exertion, which apparently were taken as manifestations 
of her cardiovascular condition, and nitroglycerin, .06 mg., t. i. d., 
was prescribed, with subsequent improvement, though she contin- 
ued to fatigue easily. 

Thereafter her course was uneventful, until August 25, 1920, 
when she returned with her former complaints, and in addition 
mentioned that she had been expectorating small amounts of blood- 
streaked sputum occasionally at night. Flat and stereoscopic 
roentgenograms of the chest (Fig. 1) were taken with the following 
report: ‘The chest is symmetrical with a normal diaphragm, which 


Fig. 1.—Roentgenogram of the chest, taken August 27, showing marked increased 
infiltration about the roots of both lungs, and metastases into the lung fields them 
selves, the latter being more numberous in the lower lobes, though the original 
plates show a definite upper lobe metastasis as well. 


moves freely during respiration. The trachea is in the midline. 
There is a marked increase in the density of the root shadows, 
especially on the right side, which definitely shows glandular 
enlargement. There is a bilateral ‘spotty’ consolidation throughout 
both lungs, most marked in the lower lobes. This consolidation 
has every appearance of being metastatic malignancy and not 
tuberculosis.” Barium studies of the gastro-intestinal tract, 
instituted thereafter in search of a primary source, were entirel) 
negative, and as the patient was commencing to. have more copious 
hemoptyses, she was sent into the hospital on September 16. 

An additional and more complete history relative to her pulmo- 
nary condition gave a present illness of one month’s duration, the 
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chief symptoms of which were an increasing sense of “tightness” 
in the chest, some “ wheezing” on breathing, progressing dyspnea, 
occasional slight hemoptyses and insomnia. With these were 
associated increasing weakness and a loss in weight of about twenty 
pounds, 

Family History. Her father and both paternal grandparents 
had died in middle age of tuberculosis. Her mother died at forty- 
seven of “shock.” 

Marital History. The patient was single and of abstemious 
habits. She had always lived in Boston or vicinity. 

Past Ilistory. Measles at six, “intermittent fever” at. six- 
teen, and malaria at forty-six were her only acute infections. 
Following vague pelvic symptoms she was operated upon about ten 
years ago and double oéphorectomy and hysterectomy were per- 
formed, and she was told that gall-stones were found in the gall- 
bladder, but that her condition prevented further investigation. 
Otherwise, there was nothing of importance in her history, except 
for a long-standing nocturia and the previously mentioned arthritis 
in the knees. 

Physical Examination. Showed a well-developed and rather 
undernourished adult female of sixty-one years, lying comfortably 
in bed without pain or dyspnea and mentally codperative. Skull, 
scalp, hair, face and skin were negative. Eyes were normal except 
for a slight irregularity of the pupils and a temporal hemianopsia, 
probably explained by a partially formed cataract in the right eve. 
Ophthalmoscopic examination was negative. Ears, nose, mouth 
and lips were normal. Teeth showed a few of the upper incisors 
remaining; the lowers were missing. Tongue, tonsils, pharynx 
and neck were normal. A persistent huskiness was noted in the 
patient’s voice, which she said had always been present. The 
thorax was symmetrical and expanded equally on both sides; no 
abnormalities were noted. The heart showed the left border of 
dulness 10 cm. from the midsternal line and the right border of 
dulness at the right sternal margin; the supracardiac dulness was 
not increased. Sounds were regular and of good quality, and there 
was a soft-blowing systolic murmur best heard at the apex. Pul- 
monary and aortic second sounds were somewhat accentuated. 
The vessels were relatively normal. Blood-pressure: systolic, 180; 
diastolic 90. Lungs, tactile and vocal fremitus were well trans- 
mitted and breath sounds were bronchovesicular throughout both 
lungs. Percussion showed questionable small areas of dulness 
posteriorly, most marked in the region of the hila. Fine crepitant 
rales were heard throughout the left lung and there were a few fine 
moist rales at the right base behind and over the right lower chest 
anteriorly. The right border of the diaphragm was higher than the 
left and expansion of the bases was only fair. The abdomen was 
reported negative, except for the epigastrium and right hypo- 
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chrondrium, over which there was an increased resistance to palpa- 
tion, with the sensation of an underlying mass, the character of 
which, however, could not be determined on account of the rigidity 
of the abdominal musculature. Since the liver dulness extended 
from the sixth rib above to three finger-breadths below the costal 
margin it was felt that there was an enlargement of that organ. 
Gall-bladder, spleen and kidneys were not palpable. There was no 
peripheral adenopathy and the bones and extremities were not 
remarkable. Vaginal and rectal examinations revealed no pathol- 
ogy, except that the fundus uteri could not be felt. 

Clinical Course of the Disease. Subsequent examinations by 
various members of the house and visiting staff bore out the entrance 
physical findings. However, as palpation of the mass in the right 
upper quadrant was so unsatisfactory and enlargement of the right 
kidney could not be ruled out, pyelograms and cystoscopic studies 
were suggested for this purpose. The latter showed no evidence of 
genito-urinary lesions and the former demonstrated both kidneys 
in normal position with normal pelves and calices. Incidentally 
multiple gall-stone shadows were seen overlying the right kidney 
shadow and there was a distinct sacralization of the fifth lumbar 
vertebra. 

Subjectively, for the succeeding three weeks, the patient's 
condition changed very little, except for a gradually increasing 
weakness. She continued to expectorate varying amounts of a 
more or less blood-streaked sputum, and although during the first 
ten days she lost about six pounds in weight, in the following week 
she regained one and one-half pounds. The number and location 
of rales heard over both chests varied considerably from one exami- 
nation to the next, but breath sounds over the left lung had become 
distinctly cog-wheel in character. 

A note by Dr. Henry A. Christian on October 7 follows: “The 
epigastrium down to a point two fingers above the navel is elevated 
by a mass which moves distinctly with respiration. It has a fairly 
distinct lower rounded border. It can be traced across the abdomen 
from the left costal margin in the anterior axillary line to the right 
flank at the level of the anterior-superior spine of the ileum. ‘The 
mass is firm. The surface is smooth. It seems to be an enlarged 
liver. The gall-bladder cannot be felt.’ 

Further roentgen-ray examination of the chest at this time (Fig. 
2) showed the condition there to be considerably more advanced 
than before, with increased density of the glands about the left 
hilum. 

From this point the patient's condition became progressively 
worse. On October 18 she complained of loss of appetite, which to 
that point had been sustained, and of a sensation of “choking up” 
in the chest, with expectoration of larger quantities of blood. There 
Were now numerous crepitant rales throughout both lungs, moist 
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rales at the bases and friction rubs in either axilla. The liver 
enlargement remained as noted above. By October 27 insomnia 
became a prominent symptom, chest pain and respiratory difficulty 
were much more marked and the voice became increasingly husky, 
for which laryngoscopic examination revealed no cause. Repeated 
vaginal and rectal examinations had continued negative and other 
signs were as above. Thereafter the various factors increased in 
intensity, and the patient died, apparently of respiratory failure, 
at 1.30 a.m., November 1, her forty-seventh day in the hospital. 

Temperature. The morning temperature varied from 96.8° to 
99°, averaging 98°, while the evening temperature varied from {)S 
to 100.2° averaging slightly over 99°. 


if i Fic. 2.—Taken October 7, showing the metastases much more numerous, and th« 
. 4 root infiltration more extensive than on the first plate. 
ik Pulse averaged 90 until the last ten days in the hospital, after 
iH! which it underwent a steady increase, reaching 130 on the four days 


preceding exodus. 

Respiration remained at 20 per minute until one week preceding 
death, at which point it suddenly rose to 35 and remained between 
30 and 40 until the end. 

ii Weight fell steadily but for one transient rise, from 63.6 kg. at 
entrance to 58.3 kg. one week before exit. 

Blood-pressure. Weekly determinations showed systolic readings 
: varying from 180 to 200 during the first two weeks and from 15s 
to 174 in the last five weeks, and diastolic from 90 to 110 during the 
first period and from 70 to 90 in the latter. 
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Vital Capacity of the Lungs. As compared with a normal of 3120 
ce for a person of the patient’s sex, age, height and weight her vital 
capacity was 1200 cc (41.5 per cent) five days after entry, rose to 
1300 ce at the end of three weeks and fell to 800 ce ten days before 
death. From that time on her bodily discomfort was too great to 
permit of further trials. 

Clinical Pathology. (a) Blood Wassermann negative. 

(b) Phenolsulphonephthalein output normal. 

(c) Gastric analysis showed a normal acidity curve. Benzidine 
test for occult blood was negative in all specimens and microscopical 
examination revealed no abnormalities. 

(d) Sputum examinations, made at least bi-weekly, showed 
almost routinely a frothy, watery material, streaked with fresh 
blood and a stringy mucopurulent substance. Careful search for 
tubercle bacilli or bits of tumor tissue were consistently without 
positive results; organisms were present in moderate numbers, the 
predominating type being Gram-positive cocci, arranged in pairs 
and chains of varying lengths. 

(e) Stool examination was constantly negative. 

(f) Blood: Hgb. (Tallquist) varied from 80 per cent on entry 
to 65 per cent two days before exodus. White blood cells varied 
from 6000 on first count to 9200 on the evening before death, with 
a tendency toward a gradual slow rise. Red blood cells remained, 
within limit of error, at 4,300,000 during the entire course. Smear 
done on entry showed a normal differential count, and no abnor- 
malities in shape, size or color of red blood cells. 

(g) Urine showed no fixation of specific gravity and was negative 
for albumin, sugar and important sedimentary findings, except 
after cystoscopy, when a large trace of albumin appeared and the 
sediment showed a large number of red blood cells. 

The antemortem diagnosis, therefore, on the basis of the above 
was metastatic malignancy of the liver and lungs; primary source 
undiscovered. 

Pathology. Autopsy performed thirteen hours post mortem by 
Dr. Victor C. Jacobson shows the following findings: 

General external examination is essentially negative except for 
a rather pendulous abdomen, marked by many linex atrophice. 

Peritoneal cavity shows no free fluid. The omentum is firmly 
adherent to the peritoneum along the line of the abdominal scar. 
The liver is very prominent, being pushed downward and forward, 
its lower border 15.5 em. below the xiphoid and 7 cm. below the right 
costal margin. The spleen is covered by the left lower ribs. The 
appendix, uterus, tubes, and ovaries are not present, only a short 
cervical stump remaining. The diaphragm is on a level with the 
lower border of the third rib on the right and with the fourth rib 
on the left. The mesenteric lymph nodes are very small and lie 
embedded in much mesenteric fat. 
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Pleural cavities are practically obliterated by the adhesion of the 
lungs to the parietal pleuree, which is rough and nodular from the 
presence of innumerable, irregularly rounded projections of tumor, 
varying in size from that of a pinhead to that of the largest on the 
diaphragmatic pleura, which is about 2x 3x3cm. These nodules 
are dark red, streaked with white, very firm and usually surrounded 
by radiating, dilated veins. In the right cavity 250 ce and in the 
left 150 ce of a blood-tinged fluid is found. 

Mediastinum. The under surface of the sternum is studded with 
tumor nodules 0.2 to 2 cm. in size. The mediastinal fat is of normal 
amount and shows no tumor growths. The organs are in normal 
position. 

Pericardial cavity is normal. 

Heart shows nothing of importance. 


lic. 3.—Photograph of the liver tumor (much reduced) showing extension into 


hepatic vein. 


Lungs. The right and left lungs weigh 710 and 705 grams 
respectively, are similar in appearance and of about half their norma! 
size. The pleural surfaces are rough and nodular, due to the 
presence of a large number of rather hard, pale white, circum- 
scribed growths, varying in size from 1 mm. to 2 cm. and projecting 
about 3 mm. above the surface. These are found all over the 
pleura, and while the lymphatics are fairly prominent, these tumors 
do not seem to be intimately connected with them. About man) 
are radiating, dilated venules. Between these nodules the tissue 
is rather elastic, slightly crepitant and grayish red. The glands 
at the hila and also at the bifurcation of the trachea are 1 to 2 cm. 
in size, Many are very firm, and on section are opaque white, 
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streaked with red. A lateral incision in each lung (Fig. 4) shows a 
widespread distribution of the tumor nodules, similar to those on 
the pleural surfaces. They vary in size as in the pleura and are 
diffusely distributed throughout the lung lobules. Many are 
colored with carbon pigment or surrounded by a narrow black ring 
of anthracosis. The tumor growths appear to arise chiefly in the 
small arterioles and the picture is much different from that of 
metastasis by way of the lymph stream. The tissue between the 
tumors varies in color from gray to deep red and in consistence 
from elastic to firm and meaty. Thrombi occlude many of the 


lia. 4.—Photograph of section through right lung, showing metastatic nodules. 


arterioles, but the larger vessels are empty. In some of the bron- 
chioles, dark red blood clots are found in which are small particles 
of opaque-white tissue, suggesting tumor. The trachea shows 
moderate injection of the mucosa. 

Spleen is about twice its normal size, dark red and firm. 

Gastro-intestinal tract is normal. 

Pancreas is dark red and rather soft in consistence. The pan- 
creatic duct is dilated, but there is no bile-staining, stone or plug 
of any kind. The lobules are well marked but hemorrhage has 
occurred between practically all, with some staining of the lobules. 
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No fat necroses are seen and the pancreatico-duodenal artery is 
normal as far as can be dissected. 

Liver is much enlarged (weight 2360 grams), particularly in its 
right lobe, which on its lateral and posterior surfaces is firml) 
adherent to the diaphragm. This is due to the presence of a mass 
occupying about half of the right lobe and extending outward so 
that a protuberance with pearly white borders and a dark red, 
depressed central portion projects about 1 cm. above the surface 
over an area about 12 cm. in diameter, forming a growth shaped 
more or less like a group of rosettes. The diaphragm appears to be 
invaded and streaks of grayish-white, very probably tumor tissue, 
run from the liver tumor to the large nodules on the pleural surfac« 
of the diaphragm. Sections through the liver (Fig. 3) at various 
angles show that the gross tumor is limited to the large mass in the 
right lobe, the remainder of the organ having only a moderate 
“nutmeg” appearance. This tumor is fairly well circumscribed 
and its greatest diameter is 15 em. It is of almost cartilaginous 
hardness and has no definite capsule, though clearly rounded edges. 
There is a distortion of the liver lobules adjoining it, probably due 
to pressure. The tumor is not bile-stained and there is no gross 
evidence of bile stasis. Dissection shows that the larger bile ducts 
leading to the tumor abruptly stop when the tumor is reached 
Small branches of the hepatic vein in the vicinity of the tumor 
contain thrombi and a few of them flecks of grayish-white, quit: 
firm tissue, possibly tumor. The ducts and vessels of the rest of the 
liver show no lesion. 

(Gall-bladder is but 0.5 em. from the tumor, but its mucosa move: 
freely over the subjacent tissues and appears normal. Fight black, 
faceted calculi, 1.5 em. in size, lie free in the gall-bladder. Th: 
cystic, hepatic and common ducts in the porta hepatis show no 
stones or tumor. Two lymph glands at the junction of the cysti: 
and hepatic ducts are enlarged and firm, but are pale and do not 
appear to contain tumor. 

Kidneys show nothing of importance except two small cysts in 
the substance of the cortex of the right kidney. 

Genitalia. Only the stump of the cervix remains and a red, 
pedunculated polyp, 2 x 0.5 em., is attached to the midportion of 
the cervical mucosa, bathed in a reddish, mucoid secretion. 

Aorta shows moderate intimal thickening of the arch; the vena 
cava inferior contains no thrombi. 

Microscopic Examination. //eart. A fairly large area of a section 
through the left ventricle shows degeneration of the muscle fibers 
and replacement by young fibroblasts and congested capillaries 

Lung. There are two sections showing processes that are alike 
These are for the most part filled with tumor that appears as nests 
of epithelial cells surrounded by a connective stroma and as cavities 
lined by epithelial cells of several layers of thickness. Most of 
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these cavities show a tendency in their walls to grow in toward the 
center, giving the appearance of an adenocarcinoma. ‘Tumor cells 
are seen to plug many of the veins. Mitotic figures are numerous. 
The remaining portions of the sections show congestion of the 
alveolar capillaries and many small areas of organizing pneumonia. 
Large numbers of desquamated epithelial cells and a few poly- 
morphonuclear leukocytes are seen in many alveoli. A few of these 
contain plugs of fibrin and invading fibroblasts. A section of the 
trachea and attached lymph node shows no tumor. 

Lymph node (bronchial) is surrounded by a thick capsule and 
contains abundant carbon pigment. The central portion shows an 
extensive invasion of tumor, the cells and their arrangement being 
similar to the tumor elsewhere. 

Diaphragm. The section consists of striated muscle and tumor. 
The muscle fibers in the region of the tumor are replaced by hya- 
linized fibrous tissue. Sections of dense fibrous tissue that have 
become hyalinized in places contain many irregular cavities filled 
with tumor cells. 

Spleen. That of chronic passive congestion. 

Liver. Thére are four sections showing processes more or less 
alike. The more conspicuous of these are the numerous foci of 
tumor cells. These appear as elongated and cuboidal epithelial 
cells, basic stained, having large, finely granular nuclei and a narrow 
rim of clear cytoplasm. While some of the cells are loosely scattered 
the tendency is for them to form columns, supported by delicate 
fibrous strands. In places there are wide trabecule of connective 
tissue. In the portal areas there is a proliferation of fibrous tissue 
and bile ducts. Many of the latter have an epithelial lining several 
layers thick, partially occluding the lumen, while in others the 
epithelial cells have ruptured the basement membrane and invaded 
the surrounding connective tissue stroma. The tumor cells in 
general are in every respect similar to those of the bile capillaries, 
a feature which indicates the origin of the tumor. There is pressure 
atrophy of many of the liver cells as a result of the tumor invasion 
and marked congestion of the sinuses. Many show necrosis, partic- 
ularly about the central areas, where many polymorphonuclear 
leukocytes are seen in the sinuses. Other liver cells show tre- 
mendous fatty infiltration. Some of the smaller branches of the 
hepatic veins contain tumor. 

Kidney. ‘There is but one section, that showing the picture of a 
chronic passive congestion with thickening of the capsule. There 
is connective tissue increase and slight thickening of the glomerular 
capsule with atrophy of the tufts beneath it. In this region two 
or three groups of tumor cells are seen, both as irregular tubules 
and as small nests in the connective tissue. A small hemorrhagic 
infarct is present in the cortex of the kidney. 

Pancreas shows acute hemorrhagic necrosis, probably agonal. 
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Anatomical Diagnosis. Massive adenocarcinoma of the liver 
(primary), with metastases to the lung, pleure, mediastinal lymph 
nodes and kidney. Pleural effusion (bilateral). Acute hemor- 
rhagic pancreatic necrosis. Chronic fibrous myocarditis. Chole- 
lithiasis. Cervical polyp. Absence of uterus, tubes, ovaries and 
appendix (operative). 


Discussion. The raison d’étre for the report of this case lies not 
so much in the underlying pathology which it presents as in the 
interesting clinical features which make it, I believe, unique among 
cases of this variety. 

Primary carcinoma of the liver is relatively a rare tumor, its 
average incidence in the autopsy rolls of ten of the world’s largest 
clinics being about one in every thousand autopsies. Eggel 
reviewed 163 cases reported up to 1901 and some 150 have been 
added since by various writers, especially Fischer,? Acland and 
Dudgeon,’ Pepere,t Dibbelt,5 Oertel,® Colwell,’ Polak-Daniels,’ 
Wegelin,® Grawitz,'° Gravina,'!! Herxheimer,” Hawes," Cade, 
Loehlein,'® Wheeler,’ Karsner,'’ Goldzieher and v. Bokay,'* Amlin- 
ger,'® Winternitz,?° Okazski,”! Muir” and Milne.” 

Generally speaking, from the standpoint of morbid anatomy, 
primary carcinoma of the liver arises from a_ proliferation of the 
liver cells or from the cuboidal or columnar epithelium of the 
intrahepatic bile ducts. They are divided broadly into thre« 
groups: (a) Nodular, resembling multiple secondary nodules, 
except that no primary focus can be found, and constituting, i! 
Eggel’s careful review, 64.6 per cent of his cases; (b) massive, 
consisting of a large white or yellowish “mother-tumor,” occurring 
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usually in the right lobe and forming 23 per cent of Eggel’s cases; 
and (c) diffuse, wherein the growth extends widely throughout the 
organ, perhaps without gross increase in its size, histogenetically 
practically always spheroidal-cell in type, and numerically compos- 
ing 12 per cent of the cases. Sauborin,** Hanot and Gilbert® and 
others have attempted to add a fourth group, “cancer avec cirrhose,”’ 
but since cirrhosis is so frequent an occurrence in all groups (various 
observers reporting it in one-quarter to one-half of all cases), this 
close interrelation to the original three seems to make this addition 
superfluous. 

Eggel classes but 27 of the 117 cases which are described micro- 
scopically as of the massive type, and of these but 3 (or less than 
3 per cent) are considered to be of bile-duct origin. Other observers, 
among whom are Herxheimer,” and B. Fischer,? have contended 
that 50 per cent of the cases classed by this author as of liver-cell 
origin are in reality bile-duct cancers; but their arguments are un- 
convincing, hence for the present at least we will abide by the opinion 
of the original observer. 

Unfortunately, however, a grouping of the hepatic carcinomata 
on this basis is not as simple as these headings might lead us to 
believe, for there is a pronounced overlapping throughout, and in 
addition there are further subheads separating “solid’’ and “ ade- 
nomatous”’ tumors as well as those of liver-cell and bile-duct origin. 
Hence we shall not concern ourselves further with the vagaries of 
classification but rather proceed to a discussion of the case at hand. 

Etiologically we are on no more familiar ground than in malig- 
nancy elsewhere, though the relative frequency of an alcoholic 
history, as well as the common coincident hepatic cirrhosis, 
favors the view that, in a certain proportion at least, “we have a 
vicarious hypertrophy, which, from some unknown cause, proceeds 
past its goal and by atypical growth leads to the formation of a 
tumor” (Orth,?* Schmeiden ;2’) or, in the words of Rolleston,25 “ There 
is an acquired habit of proliferation of the liver cells which, starting 
as a compensatory hyperplasia and thus giving rise to multiple 
adenomata in cirrhosis, eventually becomes so excessive as to 
constitute carcinoma.” It is interesting that whereas gall-stones 
are so common a finding in carcinoma of the extrahepatic bile ducts 
and gall-bladder (in 80 to 90 per cent of cases according to most 
statistics), in the type under discussion they seem to be but occa- 
sional incidental occurrences, found in none of 41 cases and in but 
5 of 25 cases in the series reported from two large London hospitals. 
There are, of course, the usual references to trauma and heredity, 
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and, under the latter, Hedinger®® cites an unusual pair of cases in 
i which two sisters, aged seventy-one and seventy-seven years, came 
to autopsy in his clinic within the same week, each showing a definite 
primary carcinoma of the liver. However, aside from this single 
unique observation, the hereditary factor is more conspicuous by 
its absence than otherwise. 

Incidence. (a) Age: Although Eggel’s figures and those of the 
majority of. writers on this subject show that a large majority of 
. cases fall within the so-called “tropic of cancer,’ Castle® has 
reported 42 cases, all apparently authentic, and to these Griffith” 
has added 15 more, occurring under sixteen years. The relatively 
; high incidence in the first year (28 per cent) points toward a possible 
4 congenital factor in many of these juvenile tumors. 

F (b) Sex: Contrary to the finding in secondary carcinoma of the 
liver, but in keeping with cirrhosis itself, the male incidence definitel) 
predominates (63 per cent in Eggel’s series). 

Location. Of the above-mentioned 27 cases of carcinoma of the 
massive type, 18 were in the right lobe alone, 6 in the left alone and 
3 showed a generalized infiltration. 

Clinical. Symptomatically there is an unusual uniformity in the 
list of complaints recorded, which consist in the main of general 
weakness, a sense of epigastric fulness proceeding later to epigastric 
or right upper quadrant pain, occasional dyspnea and often diarrhea. 
Physical examination reveals (a) jaundice, usually relatively mild, 
in about 60 per cent of the cases reported; (6) ascites, frequently 
hemorrhagic, in about 58 per cent; (c) edema, most often of the 
lower extremities, in 40 per cent; (d) splenic enlargement in 32 
per cent; and (e) fever, practically always of a very moderate grade, 
14 per cent; with (f) tenderness on pressure over the hepatic area 
in a large majority of cases. The postmortem evidence has rather 
frequently shown pulmonary metastases, contrary to the teachings 
of most text-books on the subject, but in no previous case which 
I have found has the new growth there been of sufficient extent or 
importance to have given abnormal findings on the physical examina- 
tion of the chest during life. 

With the rather sparse signs found over the chest in the present 
case, our first evidence of the real extent of the pulmonary process 
came from the observation of the pulmonary “vital capacity’ of 


hh the patient or the volume in cubic centimeters of “the greatest 

i | possible expiration after the deepest possible inspiration,’ as 

it recorded on the ordinary water spirometer. It is a measurement, in 
Hh short, of the depth to which the respiration can be increased. 
i Peabody® has recently given an admirable discussion of this subject 
with a thorough review of the literature on it. Normal standards 


29 Centralbl. f. allg. path. Anat., 1915, 27, 385. 
3® Surg., Gynec. and Obst., 1914, 18, 477. 

| Am. Jour. Men. Sc., 1918, 79, 155. 

% Oxford Medicine, 1910, 1, 599-609, 


| 


STOLL: TREATMENT OF TABES DORSALIS 723 


have been established for both sexes with respect to the individual 
surface area, as determined by the height and weight table of 
Du Bois.* Results in children and in individuals over forty have 
not been published, but from personal observation in a considerable 
number.of the latter there seems to be a decrease normally to 75 to 
SO per cent of the normal standard for younger adults, as the tissue 
elasticity grows less. However, as the lowering of the vital capacit) 
in the case under discussion was about 41 per cent of normal on 
entrance, it is seen that the change is pronounced enough to be a 
distinct guide in diagnosing the scope of the lung pathology, and this 
was further borne out by the continued fall as the process advanced 
clinically and roentgenologically. 

Summary: 1. The case under discussion is one of primary car- 
cinoma of the right lobe of the liver, originating from the epithelium 
of the intrahepatic bile ducts. 

2. Metastases are demonstrated in the liver substance, in glands 
at the lung hila, in the kidney and seeded throughout the paren- 
chyma, pleure and bloodvessels of both lungs. Numerous thrombi 
are found in the hepatic veins. 

3. Many of the classical features of tumors of this type, ¢. e@., 
the right upper abdominal quadrant pain, jaundice, ascites and 
edema, are lacking. The pulmonary symptoms, thoracic pain, 
dyspnea and hemoptysis, led to the patient’s entrance into the 
hospital and dominated the picture throughout, producing the most 
interesting phase of the case, the marked reduction in vital capacity 
as compared with the relative insignificance of the pulmonary signs. 
The change in vital capacity furnished the first real evidence of the 
extent of progress of the intrathoracic process, which was later 
demonstrated in the autopsy room. 

In conclusion, the writer wishes to acknowledge his obligation to 
Dr. Victor C. Jacobson for his kind assistance in the pathological 
study of the case. 


THE EARLY MANIFESTATIONS AND RATIONAL TREATMENT 
OF TABES DORSALIS: 


By Henry F. M.D., 


ASSISTANT VISITING PHYSICIAN AND SYPHILOLOGIST TO THE HARTFORD HOSPITAL, 
HARTFORD, CONN. 


Our conception of tabes dorsalis, the most common of the chronic 
diseases of the spinal cord, has undergone many changes during 
recent years. ‘That it was in some way related to syphilis was early 
recognized by Fournier and his contemporaries, but the fact that 
the common manifestations of syphilis had usually been in abeyance 
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for many years when the symptoms of tabes made their appearance, 
led to the belief that it was a sequel rather than a manifestation 
of an active syphilitic process. It was accordingly considered as a 
parasyphilitic affair until the modern methods of spinal fluid 
examination conclusively established its syphilitic nature. It is 
now believed that infection of the nervous system takes place at the 
time of maximal spirochetal mobilization in from 25 to 35 per cent 
of cases, that is during the period of secondary manifestations’. 
It is interesting to speculate why so many years elapse after 
infection before symptoms appear. Warthin has demonstrated that 
spirochetes may, for a time at least, lie between the cells of the 
heart muscle without producing any change in the adjacent cells. 
It is possible that the same thing obtains in nervous tissue. We 
know that the changes produced by syphilis are brought about very 
slowly. Years elapse between the beginning of the perivascular 
infiltration about the vasa vasora in the adventitia of the aorta 
and the appearance of aneurysmal symptoms. The same must be 
true when the nervous system is attacked. In some cases trauma 
seems to precipitate the symptoms; in others exposure, overwork, 
excesses, etc., appeared to be responsible. It has been suggested 
that the initial implantation of spirochetes in nervous tissues does 
not constitute an infection, as we usually understand it, but pro- 
duces rather a sensitization or a condition of “hyperallergie.”’ 
Later, when, as the result of some of the causes already enumerated, 
there is a fresh mobilization of organisms or their toxins, flooding 
of the nervous system results, with activation of the previousl) 
established foci. Thus it is that a reaction in hypersensitive tissue, 
even though there be relatively few spirochetes present, may be of 
serious nature and lead to grave tissue destruction. Before dis- 
cussing the symptomatology and physical signs it may be well to 
briefly consider the present conception of the pathology. It is now 
believed that the degeneration in the columns of Goll and Burdock 
is not primary but secondary to change in the posterior roots and 
ganglia. The process probably begins as a slowly progressive menin- 
gitis, often minute in extent, about the posterior roots proximal to the 
ganglia. The small vessels of the pia arachnoid show a perivascular 
plasma and round-cell infiltration. This inflammatory process, 
possibly by pressure, results in a degeneration of the ganglia and of 
the centripedal roots, which is followed by an ascending degenera- 
tion in the posterior columns. It is at once apparent that recognition 
of the symptoms and signs that precede the stage of degeneration is of 
paramount importance if our therapy is to avail. 

A basilar meningitis is frequently present and implication of the 
cranial nerves often follows, especially the third, fourth and sixth; 
in fact, this may be the first evidence of involvement of the nervous 
system. The most dreaded of all manifestations, optic atrophy, is 
now thought to be secondary to meningitis. Degeneration of the 
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peripheral sensory neurons has long been recognized, but the 
sequence of its occurrence has not been definitely determined. 
Both Ehrman and Levaditi® have shown that the Spirocheta pallida 
may pass from the primary lesion up the peripheral nerves; they 
have discovered the organism not only in the lymph spaces of the 
perineurium, but actually between the nerve fibers. 

Orr and Rows’ have shown experimentally that toxins introduced 
into the sheaths of the peripheral nerves will produce “tabetic 
lesions” in the cord; they believe tabes results from lymphogenous 
infection. From the extensive and varying pathology it is obvious 
that the symptomatology must be exceedingly diverse and often 
confusing. Curious complexes arise, due to the fact that certain 
sensory neurons are in a state of acute irritability causing pain, 
while others, more or less completely degenerated, cause varying 
degrees of anesthesia and paresthesia. The difficulty in walking, 
for instance, so apparently a motor difficulty, is not due to motor- 
tract involvement but the degeneration of the sensory neurons with 
resulting loss of the sense of position. Because of the great variet) 
of symptoms we see tabetics seeking relief not alone from their 
family doctor but from the specialist in “rheumatism,” the ortho- 
pedist, the gyncologist and the eye, ear, throat and nose specialist. 
We see them swallowing stomach tubes, duodenal tubes and barium 
meals; using vibrators and electric batteries; being robbed of their 
prostates, and periodically having their abdomens explored. One 
is impressed in taking the history of these unfortunates not only with 
the long period of time that intervenes between the primary infection 
and the development of symptoms but by the number of years that 
often elapse after seeking relief before the nature of the trouble is 
recognized. In order to illustrate this varied symptomatology | 
have reviewed the histories of 60 cases comprising hospital, referred 
and private patients seen during the past few years. Thirty per 
cent were females and 70 per cent males. The average age of the 
women was forty years and of the men forty-five vears. A history 
of syphilis was present in 45 per cent of the men but in only 16 
per cent of the women. In 4 cases the infection appeared to have 
heen prenatal; in 6 others this was suggested. 

Pain is by far the most common symptom complained of. The 
common term “lightning pains”’ well describes their sudden onset, 
stabbing nature and rapid abatement. They were present in over 
60 per cent of this series. The pains, however, are not always so 
intense and characteristic, and sciatica may be closely simulated. 
Numbness and tingling in the extremities, most commonly in the 
feet, also “drawing”’ sensations in the feet, are common symptoms 
and may precede the pains by a considerable period, but because of 
their unobtrusive character are often disregarded by the patient. 
While pain is the chief symptom, careful questioning will frequently 
reveal that other symptoms, perhaps more characteristic of the 
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condition than the pain, have existed for some time previously. 
It is, for this reason, important that a complete history be obtained, 
whenever patients complain of vague pains in various parts of the 
body, as the fitting together of isolated and in themselves insignifi- 
cant data will oftentimes enable one to make a diagnosis that the 
blood and spinal fluid examinations will substantiate. 


Case I.—When J. H. was thirty-nine years old he began to notice 
that he would have sharp, fleeting pains just above his heels in thi 
evening; if at a meeting he would frequently have to retire, as 
walking about caused the pains to disappear. There was also a 
“drawing sensation,’’ as though his feet were in a vise. These pains 
were suggestive, but their significance was increased many fold by 
the fact that for several years he had noticed that he could go for 
many hours without any inclination to pass his urine, and that when 
he did void he passed a large amount. These symptoms slow], 
increased and his hearing began to fail. About five years late; 
incontinency began and the urine became foul. At this time, ten 
years after the first symptoms and twenty-five years after his 
chancre had been cauterized, he was referred to a surgeon for 
prostatectomy. Fortunately the surgeon happened to be the late 
Dr. O. C. Smith, who recognized a cord lesion and referred him to 
me for treatment. 

Bladder symptoms are mentioned as occurring early in 43 per cent 
of this series. This percentage I think would have been increased 
if more care had been taken in investigating it. Unconscious 
distention of the bladder is often the earliest symptom, frequently) 
preceding incontinency by many years. It does not seem that this 
symptom has received the attention that it merits. The loss of 
bladder sensibility to distention develops so insidiously that th 
patient is usually unconscious of it until specific inquiry directs his 
attention to it. If he has noted it he may likely consider it a con- 
venience rather than an omen of serious import. He may state that 
he can “go all day” without voiding, and will then pass a larg: 
amount. Some delay in initiating the act and in its completion 
may be present. The diminution of bladder sensibility may pre- 
cede the development of lightning pains by several years. ‘The 
characteristic cystoscopic appearance of the bladder wall will b« 
referred to later. 

So gradual may be the loss of conductivity of the centripedal! 
neurons that originate in the skin, muscles and joints, and keep us 
advised as to the position of our extremities, that wnsteadiness in 
performing accustomed movements may first be noticed by others. 
Thus a man who considered himself well was told by friends that he 
walked as though intoxicated. It is not uncommon for patients to 
note unsteadiness in going up and down stairs as the first symptom, 
though they will often acknowledge that their feet had felt numb for 
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a time previously. The first symptom one woman noticed was that 
she bumped against the corners of the table when walking about her 
living room and found it necessary to steady herself; this was several 
years before the lightning pains began. Another woman first 
noticed difficulty in threading her needle, apparently due to lack of 
coordination or diminished tactile sense rather than to poor vision. 
A married woman, aged forty years, first noticed a numb, dead feel- 
ing in the outer aspect of the lower third of the left thigh. Later 
the same sensation extended over the sides of the chest and the right 
shoulder. It was not until several years later that the development 
of severe leg pains caused her to seek relief, at which time the signs 
of tabes were definite. Sometimes the symptoms are typical of what 
we term neurasthenia, 


CasE II.—A man, aged thirty-six years, complained of a nervous 
feeling in his stomach and “ gas,’”’ and nervousness in his back and 
insomnia. He was too nervous to work. The stomach symptoms 
were by far the worst, and a specialist washed his stomach on 
eighty consecutive days. When I saw him several months later he 
was an advanced taboparetic. 

The marked dissimilarity in symptomatology is well shown by two 
cases that were in the women’s ward on Dr. Cochran’s service at 
the hospital at the same time a year ago. They also illustrate 
that the physical signs are not always the same. 


Case III.—H. H., a woman, aged thirty-nine years, had been 
in her usual health, save for some blurring of vision occasionally 
and a slight cough, until four days before admission to the hospital. 
At this time, while bending over her work, she was seized with a 
feeling of numbness and a sensation of “pins and needles” around 
the toes. The legs were very weak and she had difficulty in walking 
upstairs. The following day the same tingling developed in the 
fingers of both hands and spread up the arms. The day after 
admittance to the hospital she could not stand alone. The pupils 
were unequal, dilated and immobile, the deep reflexes were absent, 
the Wassermann was positive in the blood and spinal fluid and the 
colloidal-gold test gave a paretic curve. 

An entirely different picture was present in the next case. 


Case IV.—A married woman, aged twenty-six years, complained 
of palpitation and dyspnea. Fight weeks before she had a curettage 
following a criminal abortion; one week later she began to have 
tachycardia and became short of breath. A little blood had been 
present in the urine several times. She was very nervous, which 
seemed to account for the rapid heart action, which was 140, per- 
fectly regular, with all beats coming through to the wrist. A rate 
of over 120 was maintained for a number of days. She was 
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emotional and cried a good deal. The urine obtained by catheter 
always contained red blood cells, which cystoscopy demonstrated 
came from the kidneys. The amount and gravity of the urine was 
normal and there was no nitrogen retention, though there was 
some diminution in the phthalein output. Typical leg pains were 
present after antisyphilitic treatment was started; these focal reactions 
are very suggestive. Pupils regular, equal and actively mobile. 
On admission the knee-jerks were much diminished and unequal; 
five months later they were absent. Ankle-jerks were present at first, 
but disappeared several months before the knee-jerks became absent. 
Blood Wassermann was positive; spinal fluid Wassermann was 
positive; colloidal-gold luetic curve. 

The pains due to lesions in the upper segments of the cord are less 
common and more difficult of recognition. They may be ver) 
severe and “colicky,” or the patient may experience a sense of con- 
striction, as though a rope or a band were drawn about the chest. 


Case V.—M. P., aged thirty-seven years. Eleven years pre- 
viously and seven years after his initial lesion he began experiencing 
severe pains through the lower part of his chest and the upper part of 
the abdomen, more marked on the right side. Electricity failing to 
give relief the right nipple and a small amount of mammary gland 
immediately surrounding it was removed. ‘The pain persisting, with 
commendable perseverance, though with questionable judgment, 
the surgeon removed the other nipple. Eleven years after the pain 
started he was an advanced tabetic. 


Case VI.—D. J., a woman, aged thirty-six years, complained of 
pain under the left scapula. This was diagnosed as pleurisy, and 
some relief seemed to follow the application of adhesive straps. 
It was subsequently present along the right side as well. It finally 
became more marked and was then described as a sense of constric- 
tion, as though something were tied about the chest. Soon the 
development of gastric crises and the loss of the reflexes placed the 
diagnosis on a firm basis. 

Very distressing are the so-called crises affecting various viscera 
stomach, kidney, heart, larynx, ete. 


Case VII.—I have at present a patient, aged thirty-two years, 
who illustrates the varying nature of the crises. On two occasions, 
about eight months ago, he was awakened at night with severe pain 
“about the heart’ — the pains extended into the left arm. Within a 
few weeks he had a pain in the region of the liver, beginning gradualls 
but soon becoming so severe that morphine was required. This was 
ac companied by pain in the rightarm. The next attack affected the 
pTecordial region and the left arm. The succeeding one, which was 
confined to the hepatic area, was preceded for a couple of days by 
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pains in the right arm. In.the last attack but one the pain was 
again in the left side at about the level of the fifth and sixth ribs. 
The most recent attack was very severe and confined to the region 
of the right costal border. A positive diagnosis of gall-stones was 
made by several physicians who saw him, and an operation was 
urged. In addition to these severe attacks he describes a “ soreness 
inside”’ across the chest, and has himself observed that the skin 
opposite the third, fourth and fifth ribs is less sensitive to touch 
than above and below this area. In two attacks it was observed 
that the abdominal muscles were held very rigidly, but no tenderness 
could be elicited; in other attacks the abdomen was soft. The 
pains which came in waves were very intense. The pupil® were 
normal. The deep reflexes were absent; both blood and spinal 
fluid Wassermanns were positive. 

Gastric crises are the most common type and were present in 10 
per cent of this series. When they precede the pupillary changes 
and the loss of the deep reflexes they are very difficult of diagnosis. 
The moderate leukocytosis that has been present in several of our 
cases adds to the difficulty. Severe abdominal pain, accompanied 
by vomiting but without abdominal rigidity or localized tenderness, 
should suggest tabes. The crises are generally described as beginning 
without prodromata; sev re attacks of pain and vomiting lasting 
for a number of days. In a few cases I have seen the attacks were 
preceded by two or three days of discomfort and drawing sensations 
in the lower part of the back, described by one woman as similar 
to labor pains. While the severity of the pains may suggest gall- 
stones the most common mistake is to diagnose some stomach 
lesion. Sufferers from this condition have often been operated 
upon not once but several times. 


Case VIII—L. O., aged thirty-six years, who had a chancre 
years before, was admitted to the Hartford Hospital about ten 
years ago complaining of severe abdominal pains and persistent 
vomiting of several days duration. Several years before, when he 
had the same symptoms, he was operated for suspected gall-stones 
in a hospital in Brooklyn, but none were found. Fifteen months 
later he was operated in New York for adhesions; six months later, 
his symptoms persisting, he was again explored in another New York 
hospital. As he appeared to have an open season for laparotomies 
the year around it is quite natural that we should emulate the 
example of the distinguished New York surgeons. Accordingly 
the abdomen was opened for the fourth time, revealing a mass of 
adhesions. 

But this was years ago; today, with the assistance furnished by 
the roentgen-ray, the blood Wassermann and the spinal-fluid 
examination such mistakes would not occur. Of course, the tabetic 
is liable to any other malady to which man is heir, as a recent 
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Ke patient demonstrated. He had severe upper abdominal pain and 
i the typical signs of tabes, but a negative blood and spinal fluid. 
Antisyphilitic treatment did not relieve him, so the abdomen was 
opened and a carcinoma of the gall-bladder was found. 

Laryngeal crises are fortunately very rare and occurred in but one 
of this series. 


Case IX.—M. E., aged thirty-nine years, had very severe 
attacks of choking, first coming on after drinking to excess. He 
would awaken at night choking and would become deeply cyanosed. 
All accessory muscles of respiration were called into play. The pulse 
was of good quality in one attack and ‘very faint in another one. 
The attack would last from a few minutes to an hour. During the 
severest attack in 1913 artificial respiration was resorted to, and it 
seemed as if death would take place at any minute. He had been 
suffering very severely prior to the time from leg pains and had been 
| given a number of hypodermics of morphine. It is possible that 
ae this was a factor, as tabetics are occasionally met with who stand 
morphine very badly. Several years ago I almost lost one patient 
following the administration of a small amount of codein and 


morphine for leg pains. 
| Bi One patient seen several years ago was subject to very severe 
; attacks of pain that were localized in the symphysis pubes. A 
t . recent case complains of a pain that “comes quickly” in the region 
al of the sacrum; it extends forward across the lower abdomen, and 
re the patient then experiences the desire to go to stool. An enema, 
Ni — though no bowel movement results, gives relief for several 
1ours. 


Severe pain referred to the kidney, designated as a renal crisis, 
occurred in 3 patients. In one man, who also had gastric crises, 
| F the pain radiated to the testicle. There may be no radiation, the 
| a pain suddenly comes on with great intensity, persists for a few 
minutes and then subsides momentarily, only to recur with stabbing 
intensity. In 1 very typical case I could elicit no tenderness. 


ie Case X.—One of the most interesting cases of this series was a 
Hh man, aged twenty-two years, referred to me by Drs. Kingsbury and 
Hutchison, to whom I am indebted for the early notes in the case. 

t He complained of severe pain in the right flank radiating to the penis; 
also hematuria and increased frequency, with difficulty in starting 
the stream. He had had two similar attacks during the two years 
preceding, and during one of which there had been considerable 
albumin in the urine. The pupils and the knee-jerks were normal 
and the roentgen-ray for kidney-stone was negative. Cystoscop) 
by Dr. T. N. Hepburn, who made the following resume of his 
findings: 

“Tt is evident that this man’s kidneys are functioning equally 
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and apparently normally, as shown by their excretion both by 
indigo carmin and phthalein. His marked bladder trabeculation 
suggests some spinal-cord pathology. The history of urine spasm 
during his attacks of renal colic with swelling of the extremities 
suggests that these times he has acute nephritis with hemorrhage. 
In view of the fact that the ureters admit No. 7 catheters without 
difficulty under anesthesia and the roentgen-ray being negative, 
there seems to be no calculous pathology. With his marked 
bilateral hemorrhages and his normal renal function the diagnosis 
of essential hematuria seems very possible. His bladder, nervousness 
with intermittent bladder spasm, suggests the true bladder tic. My 
personal diagnosis is that he has essential intermittent hematuria 
with blood-clots forming in his ureters, causing ureteral spasm 
and secondary bladder spasm which causes his incontinence. My 
treatment should depend largely upon the spinal-fluid examination 
and Wassermann.”’ 

Both the blood Wassermann and spinal-fluid Wassermann were 
positive and the patient showed the paretic colloidal-gold reaction. 
T'wo years later the pupils were immobile and the knee-jerks had 
disappeared. 

This was | of the 4 cases in which the infection appeared to 
have been prenatal. 

Drs. Hepburn and Spillane have cystoscoped all of our recent 
cases and the bladder trabeculation has been found almost without 
exception. The trabeculation may be due to hypertrophy of the 
muscles of the bladder resulting from an attempt to overcome the 
distention that takes place because the sensory nerves of the blad- 
der that initiate the act of micturition are degenerated. We, 
however, do not feel that tabes is the only cord lesion that will 
produce trabeculation. 

One never ceases to marvel at the extensive pathology that may be 
present without causing symptoms. I vividly recall a man, brought 
to the hospital some years ago, because of a minor injury, who had 
an aneurysm as large as a child’s head. He had stoutly maintained 
that he had no symptoms and refused to remain longer than was 
required for his scalp wound. Many have seen patients with 
extensive pulmonary tuberculosis who had at no time any symptoms 
of this disease. The following case illustrates the necessity for a 
complete examination irrespective of the patient’s complaint and 
demonstrates that extensive changes of a permanent nature may be 
present in the nervous system notwithstanding the complete freedom 
of symptoms. 


Case XI.—C. E., a robust man, aged forty-four years, who looked 
the picture of health, came to me for an examination of his lungs. 
Several years previously he had tuberculosis with bacilli in the 
sputum. He had been free from symptoms for some time, though 
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he was recently advised by an eminent specialist in tuberculosis 
that it was too soon for him to resume his work. He desired the 
examination in order that he might secure a pension as a Spanish 
War veteran. He had a very few fine rales on coughing at the 
apices; they did not, however, suggest activity. His blood-pressure 
was considerably elevated and there was a heavy trace of albumin 
in the urine. There was left external strabismus. The pupil of 
the left eye was normal; that of the right eye was immobile. Both 
knee- and ankle-jerks were absent. Blood and spinal-fluid Wasser- 
mann was four plus and a luetic colloidal-gold curve. 

Contrast with this asymptomatic case with definite physical 
signs, the following case recently seen in whom the symptoms 
are marked, but the classical physical signs lacking. 


Case XII.—A man, aged sixty-one years, who had an initial 
lesion twenty odd years ago, complains of severe pains in the legs 
below the knees, extending down to the ankles. Walking up or 
down grade makes the pain almost unbearable. He also has sudden 
sharp pains in the thighs. At night he has a drawing sensation in 
the feet so marked as to necessitate his getting up to stretch them. 
This he does by pressing them against the floor or the foot-board 
of the bed. He usually goes all day with no desire to void. Not- 
withstanding that both knee- and ankle-jerks are present and thi 
pupus react to light his symptoms must be attributed to changes 
in the posterior nerve roots. 

There is still another type of a case entirely symptom-free, and in 
addition with an entirely negative physical examination, except for a 
persistently positive blood Wassermann. This is the pre- or 
potentially tabetic case, which if promptly recognized and ade- 
quately treated can often be cured. The following is an example: 

Case XIII.—R. J. was referred for arsphenamine treatment 
because of gangrene of the hand. This improved promptly under 
injections of arsphenamine, but the Wassermann test on the blood 
after fifteen treatments, with a course of iodide. and mercury, was still 
positive. A patient whose Wassermann cannot be influenced by 
a course of eight to ten injections of arsphenamine should always 
have the spinal fluid examined, as it will be found positive in 
many instances. In this case it was reported positive in 0.5 cc. 
The physical examination may be entirely negative or the degree 
of reaction of the pupils to the light test may be slightly diminished 
and the deep reflexes perhaps slightly increased. 

Occasionally the blood Wassermann may become negative after 
intravenous treatments, but a positive reaction will be found in the spinal 


fluid even though there be no symptoms or physical signs pointing 


to involvement of the nervous system. Accordingly a spinal-fluid 
examination should be made in all cases at the conclusion of the 
second course of injections. 
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Important Points in the Physicial Examination. The Argyll- 
Robertson pupils, reacting to accommodation but not to light, and the 
completely immobile pupils, often unequal and irregular in outline, 
are the usual findings. It should be more generally known that 
occasionally one or both pupils may be normal, especially early in 
the disease. In 25 per cent of our cases the pupils were normal, 
though 4 patients, who were followed for several years, subse- 
quently showed the changes characteristic of the disease. In 2 
instances one pupil was normal. It is probable that a sluggish 
and diminished response to light regularly precedes immobility. 
Quite commonly one sees pupils in which the reaction to light 
starts promptly but ceases just as it gets under way. In some 
instances this appears to be due to the adhesions of a previous 
iritis. ‘Two cases presented a paradoxical reflex when first seen. 
In 1, six years later, the pupils had become small, irregular and 
immobile. The other had typical Argyll-Robertson pupils at the end 
of two years. Save in one instance following hemiplegia, I have 
never seen the light reflex return. In this case the return was only 
partial and did not persist. 

The knee-jerks were both absent in 60 per cent of our cases, dimin- 
ished or unequal in 19 per cent and in 6 cases (10 per cent) much 
increased. It is quite likely that the cases showing greatly increased 
knee-jerks have some involvement of the lateral column as well as 
the posterior. Both columns were probably involved in Case I, 
as his knee-jerks were very active when first seen. The nature of 
the early pathology is such as to suggest that increase of the reflexes 
may occur more frequently than has generally been assumed. Two 
patients who exhibited increased knee-jerks several years ago, and 
who have had a good deal of treatment, now show normal reflexes. 
Another patient who had increased knee-jerks several years ago has 
none at present. The ankle-jerk is not recorded in all of the cases, 
but it was absent in 3 in whom the knee-jerk was present. In 2 
instances the knee-jerk could not be obtained though the ankle- 
jerk was present. In 1 definite case of tabes and in 1 probable case 
both knee- and ankle-jerks returned following treatment. A careful 
examination will often reveal areas of anesthesia, most commonly 
about the feet. Two patients with girdle pains had an anesthetic 
band, two inches wide, across the chest. The blood Wassermann 
Was positive in 65 per cent of 54 cases tested. In 38 cases the spinal 
fluid was examined and the Wassermann was positive in 66 per cent. 
In a few instances the spinal fluid was positive when the blood was 
negative. In one adult with a prenatal infection both blood and 
spinal fluid Wassermann were negative. Another case had 
repeated examinations made of blood and fluid and only once was 
a weak positive obtained in the spinal fluid. As the colloidal-gold 
test was only made in the cases seen recently, they are too few 
to analyze. We have several times obtained a paretic curve in 
patients exhibiting none of the symptoms of paresis. 
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Differential Diagnosis. Severe pains suggestive of tabes may be du 
to spondylitis or to faulty posture. This should be suspected in all 
atypical cases, especially when the blood and spinal-fluid examina- 
tions are negative. Moreover, the tabetics digestive symptoms 
may be due to ulcer rather than to gastric crises. Occasional) 
foci of infection, especially peridental abscesses, may be wholly 
or in part responsible for severe leg pains. One patient who had 
been quite free from lightning pains for some time suffered a great 
deal from their recurrence following the removal of a number of 
badly abscessed teeth. Several years ago I mistook a case of alco- 
holic neuritis in a syphilitic for tabes." 

It is stated that fixed pupils may be due to cerebral arterial 
sclerosis, not the result of syphilis. Such cases are uncommon and 
difficult of diagnosis, as a negative Wassermann test, of course, does 
not exclude syphilis. Jt 71s apparent that the diagnosis of tabes does 
not rest on any one set of data; only by a consideration of the symp- 
toms, the physical signs and the blood and spinal-fluid examinations 
can we arrive at our diagnosis. 

Treatment. (a) GENERAL. Before proceeding with the discus- 
sion of spirocheticidal remedies and the methods of administration 
it is perhaps advisable to refer to a number of important points in 
the management of these patients that are sometimes overlooked. 
In the first place the posture of the tabetic is usually faulty. He is 
prone to assume the attitude so characteristic of all asthenic states, 
namely, abdominal protrusion with thoracic recession, the so-called 
“debutante slump” resulting in increase of the lumbosacral curv: 
and a tilting forward and downward of the pelvis. The abduction 
of the feet that occurs with increasing unsteadiness is usually 
associated with marked pronation and loss of the longitudinal arch. 
The usual corrective exercises and appliances for these conditions 
should be prescribed. Patients exhibiting marked ataxia should be 
given reéducational exercises. Hydrotherapy requires no elaborate 
apparatus, and is especially helpful in some cases. Careful search 
for foci of infection should be made, as they are sometimes a factor 
in causing pains. The teeth and gums should receive the necessar\ 
attention before specific treatment is instituted. 

(b) Speciric. It is perhaps unnecessary to state that the immo- 
bile pupil and absent knee-jerk do not in themselves call for anti- 
syphilitic treatment. 

I first saw Mr. B. H. in 1909, when he was aged seventy-four 
years. He presented the usual signs of advanced tabes, vet with 
no symptoms. The absent reflexes had been discovered years 
before. The blood and spinal fluid were both negative a few 


1The question of ‘‘pseudo-tabes’’ was raised in Case III, who was somewhat 
alcoholic. A neuro-syphilitic might of course have alcoholic neuritis but the pains 
and tenderness commonly met with in neuritis were absent, while the bladder: 
trabeculation so common in tabes dorsalis was present. 


i 
: 
i 


STOLL: TREATMENT OF TABES DORSALIS 


years later. I have seen him occasionally since then, the last 
time a few months ago, when he was “holding his own’’ pretty 
well, notwithstanding his eighty-five years. Insofar as | know he 
has never had any active antisyphilitic treatment. 

It is impossible to formulate a plan of treatment suitable to all 
cases. Individualization, always important, is particularly so with 
this group. It is rather generally believed that fewer of the nervous 
reactions occur if mercury and iodide are given for a short time, 
three or four weeks, before arsphenamine is started. The frequency 
of treatment depends on the results to be expected. If we believe 
we can annihilate our enemy by assault, as is possible when dealing 
with a primary lesion, a few intravenous injections may well be given 
at two- or three-day intervals. When, however, the enemy through 
long years of preparation is well entrenched the assault is ill-advised ; 
much more can be gained by a prolonged siege. Accordingly, in 
tabetics we will do well to give injections at weekly intervals for the 
first two months, during which time iodides and mercury either by 
inunctions or injections may safely be administered if one be on the 
alert for evidences of renal intolerance. Another month of mercury, 
then a rest period of a month or two, and then another course of 
arsphenamine injections, are safe procedures to follow. When the 
symptomatic response to intravenous treatment is unsatisfactory, or 
when we are not successful in reducing the Wassermann or colloidal- 
gold reaction of the spinal fluid, intraspinal treatment should be used. 

The indications for intraspinal treatment in tabes may be found 
outside the nervous system as when a serious cardiovascular lesion 
makes the repeated intravenous injection of arsphenamine a 
hazardous procedure. I believe it is also desirable to institute 
both intravenous and intraspinous treatments as soon as possible 
in patients exhibiting a paretic colloidal gold curve unaccompanied 
by paretic symptoms. The so-called “paretic curve” is probably 
indicative of serious parenchymal involvement but not necessarily 
paresis. A limited experience in the treatment of paretics has 
been rather discouraging. 

The original Swift-Ellis method is generally conceded to give 
the best results. The reactions are less than with any of the 
modifications or substitutes that have been suggested. After a 
thorough trial of the fortification method suggested by Ogelvy, 
l‘ordyce has gone back to the original and simpler technic. It is 
not my brief to argue the rationale of intraspinal treatment; this has 
heen done by far abler men. ‘The fallacy of the claim that the good 
results are due to the drainage incident to the treatments has 
recently been shown by Fordyce,‘ Stokes,’ and Osborne and Keidel 
and Moore,‘ all of whom obtained prompt clinical and serologic 
improvement when intraspinal treatments were substituted for 
drainage. Solomon, who for years advocated only intensive intra- 
venous treatment, now employs intraspinal therapy in suitable 
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cases. The recent work of Dandy,’ with cerebral pneumography, 
has shown that when there are no adhesions at the base of the brain 
all the deep and superficial spaces may be reached by the intraspinal 
route. It may be found advisable in certain cases to have a cerebral 
pneumograph made before employing intraspinal treatment to 
determine the patency of the spaces. It is a mooted point whether 
the injection of an irritating substance subdurally increases the 
permeability of the choroidal plexus. As there is some evidence 
to suggest that this may occur we have recently been giving our 
intravenous injections within an hour after the intraspinal, the 
serum for the latter having been obtained the day previously from 
another patient. As yet we have no opinion as to whether this 
reversal of treatments is of any special value. The method, how- 
ever, is quite as well borne as the original technic. 

How many treatments shall we give the tabetic? Two or three 
courses may be if he is fortunate in having the diagnosis made at 
the first inception of symptoms, or better still by spinal-fluid 
examination when asymptomatic and in the pretabetic state. When 
not recognized until the pathology is extensive, after the first two 
or three courses, he will probably require occasional treatments 
all his life. Hven though there be advanced nerve degeneration it often 
happens that there are some neurons still intact and capable of carrying 
on with assistance. Active treatment in these cases will sometimes 
restore the latter to functional efficiency. This is occasionally 
demonstrated by the improvement in the vision of patients who 
from the ophthalmoscopic standpoint have optic nerve atrophy. 
The degree of improvement that sometimes obtains even when 
the treatment is deferred until many years after the onset of symp- 
toms is very gratifying. The first case mentioned in whom treat- 
ment was not instituted until twenty-five years after the chancre 
and ten years after the beginning of symptoms has greatly improved 
in his general health. He no longer has pains, though he occasion- 
ally has numbness in his feet at night. During the past eight years 
he has received thirty intravenous and twenty-six intraspinous 
treatments. He has worked steadily since the treatments were 
started and has never been absent from his work through illness, 
except for a few days at the time of treatment, a record that is not 
equalled by anyone in the office where he is employed. He is still 
incontinent at night, but less so. He walks much better and each 
summer works daily in his garden. The knee-jerks, which were 
greatly increased when treatment was started, are now normal. 
The blood Wassermann is negative; the spinal fluid still shows a 
positive Wassermann in 0.5 cc and a weak leutic curve. 

Even more striking were the results obtained in Case III, the 
woman who could not stand alone. Reéducational exercises were 
started at the same time that antisyphilitic treatment was instituted. 
As she had a paretic colloidal-gold reaction, though without an) 
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symptoms of paresis, she was placed upon combined intravenous 
and intraspinal treatment, with mercury inunctions and potassium 
iodide. In less than two weeks she was beginning to walk, and 
in one month the knee and ankle reflexes had returned, though 
the pupillary reflex did not return. As she had a chronic tuber- 
culous process at the apices with bacilli in the sputum, she was 
sent to the state sanatorium, returning to the hospital every two 
or three weeks for treatment. 

She was given fifteen intravenous and seven intraspinal treat- 
ments in addition to several months of mercury inunctions. The 
spinal fluid Wassermann at first was positive in 1 cc. This soon 
became positive with smaller amounts (0.4 and 0.2). It is now, 
one year later, negative with 2 cc (both plain and cholesterinized 
antigens). The first colloidal gold was 555443100. The most 
recent report was 554330000. The blood Wassermann, at first 
strongly positive, is at present plus minus. The only symptom 
metioned at present is an occasional drawing sensation in one 
of the toes. 

After observing the marked improvement in her general condition 
and gain in weight since going to the sanatorium, one wonders if 
tabetics might not hasten their recovery by “taking the cure” 


while undergoing specific treatment. ‘Though she is symptom-free, 
she still has a positive Wassermann in the spinal fluid and the 


paretic curve persists after fifteen intravenous and seven intra- 
spinal treatments. 

We should never lose sight of the fact that we are treating a patient 
as well as a disease. The number of treatments depend upon 
three things: (1) The effect on the symptoms, (2) the effect on 
the Wassermann reaction and (3) the effect on the patient. Con- 
tinue the treatments until the symptoms subside and the Wassermann 
is negative if the general condition of the patient shows improve- 
ment. When after several courses of arsphenamine injections the 
general condition is not satisfactory, though the symptoms may be 
less, always consider the possibility of an intercurrent infection, 
especially tuberculosis. Discontinue all antisyphilitic medication 
for several months, get the patient outdoors and employ all possible 
aids to build him up. With an improvement in his general resistance 
the Wassermann may become negative. 

Summary. 1. It is generally believed that infection of the 
nervous system takes place very early during the secondary stage, 
at the time of maximum spirochetal mobilization. 

2. While it has been estimated that 25 per cent of poorly treated 
syphilitics subsequently develop syphilis of the nervous system, 
less than 3 per cent of cases treated intensively during their primary 
stage show changes in the spinal fluid at the end of treatment. 

3. A spinal-fluid examination should be advised at the conclusion 
of the second series of arsphenamine treatments. It is imperative 
in all “ Wassermann-fast” cases. 
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4. A complete history is of the utmost importance in detecting 
early cases. It will sometimes be “ positive’? when the serology is 
negative. Next to darting pains, bladder symptoms, especially 
unconscious distention, appear to be of special significance. 

5. The pupils may be normal, the deep reflexes present, yet the 
symptoms may be due to early meningeal changes about the poste- 
rior nerve roots. 

6. Arsphenamine intravenously, with mercury and the iodides, will 
prove sufficient in many cases, especially the early ones. 

7. When the symptomatic or serologic response to intravenous 
treatment is unsatisfactory, or when a grave cardiovascular lesion 
coéxists and makes frequent intravenous treatments hazardous, 
intraspinal treatments should be instituted. 

8. Serious results are more liable to follow repeated series of 
intravenous injections than properly administered intraspinal! 
treatments. 

9. The amount of treatment should not be determined solely by 
the Wassermann test; the general condition of the patient is deserv- 
ing of more consideration than it often receives. 

Conclusion. ‘The rational treatment of tabes should include not 
alone the administration of antisyphilitic remedies but the employ- 
ment of all known agencies for the improvement of the general 
health, together with periodic examinations of the patient, his blood 
and his spinal fluid throughout his life. 
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THE QUESTION OF THE USE OF ANESTHESIA IN LUMBAR 
PUNCTURE. 


By Josepn C. Recan, M.D., 


BROOKLYN, N. Y. 


(From the Kingston Avenue Hospital of the Bureau of Hospitals, Department of 
Health of New York City, Dr. R. J. Wilson, Director.) 


WHETHER or not anesthesia, either local or general, should be 
used in lumbar puncture is a subject upon which some little diverg- 
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ence of opinion exists. Inasmuch as the employment of a general 
anesthetic is not without an element of danger, and adds to the risks 
of an operation which without it has a mortality certainly no higher 
than that attributable to most general anesthetics themselves, it 
would seem that the necessity for their use would be a point of some 
importance. In the absence of any detailed treatise on this phase 
of the operation of rachientesis it may be of some practical value 
to draw a few conclusions as to the factors that would decide the 
operator in his employment of anesthesia in the procedure. 

General Anesthesia.—Most authorities of extensive experience, 
among them Ravout,! Neal and DuBois,? and Sophian,’ are of the 
opinion that general anesthesia is not needed. Quincke,‘ in his 
original and masterly description of the operation, stated that 
anesthesia was not essential, with the exception of very rare cases of 
delirium of a violent type. Howell,’ however, believes a general 
anesthetic necessary in children owing to the danger of a sudden 
movement on the part of the child causing breaking of the needle. 
Landon,® although he does not generally employ anesthetics, sees 
no objection to their use. Concetti’ does not administer chloroform 
in most cases, but has had recourse to it in very nervous children 
who were greatly agitated, especially when there was marked 
rigidity of the spinal column. Jelliffe and White’ have made use 
of anesthetics if marked tenderness or opisthotonos is present. 

In an experience of over 1000 lumbar punctures performed in a 
variety of meningeal conditions in both children and adults the 
writer has only seldom seen patients in whom a general anesthetic 
was required. It is very rare that a child is delirious and restless 
enough as to require anesthesia. In fact, it may safely be said 
that if someone is at hand who can properly hold the patient it can 
almost always be dispensed with. ‘The pain accompanying the 
introduction of the needle is so transient, and the time required 
to penetrate to the subarachnoid space of a child is so short (a few 
seconds), that it seems scarcely justifiable to make use of a general 
anesthetic. Likewise in adult patients if the operator is skilful 
the operation is also only a matter of but a few moments. With 
the proper type of needle and with a sharply beveled point the 
introduction is but momentarily painful. If the physician is 
unfamiliar with the procedure or the puncture is difficult, due to 
anantomic configuration, it may be advisable to resort to local, but 
surely not to general anesthesia. 


Translated by O. Mulot: Am. Med., 7, 563. 
Am. Jour. Dis. of Children, 9, 1. 
8’ Epidemic Cerebrospinal Meningitis, St. Louis, 1913, p. 206. 
Die Technik der Lumbalpunktion, Berlin, 1902. 
5 Clin. Jour., London, January 15, 1913. 
® Lancet, April 16, 1910, p. 1057. 
7 Annales de médecine et chirurgie infantile, 1899. 
Modern Treatment of Mental and Nervous Diseases, Philadelphia, 1913, p. 280 
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General anesthetics are obviously contraindicated in rachientesis 
in patients who are very ill, giving the procedure an element of risk 
proportionate to the condition of the patient and to the severity of 
the disease in which it isemployed. In this connection consideration 
and due weight must be given to the possible after-effects of the 
anesthetic on the heart and kidneys and the immediate effect on 
the heart, the respiration and the blood-pressure, all of which may 
be already affected by the particular disease in which the operation 
is performed. Then again the recognized danger of general anes- 
thesia in patients with atheromatous arteries, or in those with 
diabetes or brain tumor, must not be forgotten. 

In many cases of meningitis the mental apathy or stupor of the 
patient renders anesthesia entirely unnecessary. Even in the 
violently delirious it is evident that anesthetic cannot be used for 
‘ach daily puncture. In some it may be demanded for the first 
puncture or two, but then must be dispensed with. 

In very nervous adults not acutely ill on whom the operation is 
to be performed, for diagnostic or therapeutic purposes, a general 
anesthetic is practically never required. If needed local anesthesia 
by cocain will usually be sufficient. In rachientesis for spinal 
anesthesia it is obvious that a general anesthetic is not to be con- 
sidered. 

There are only a few instances in which it may be employed with 
advantage. It may at times be necessitated by exceedingly delirious 
and violent adults who are so robust that they cannot be controlled 
by any other means. Certainly, the struggling which in some 
instances follows an attempt to hold such patients will place as 
much strain on the heart and influence the blood-pressure more 
than the cautious use of an anesthetic. An additional danger is 
also thereby avoided, the possibility of the needle being broken. 
Under such circumstances one may have at times to resort to an 
anesthetic. Likewise in the violently insane anesthesia may be 
required, 

We have never found it necessary to employ anesthesia for either 
opisthotonos or marked hyperesthesia in meningitis patients. 
Ashhurst® believes it should be used in cases of tetanus. Certainly, 
lumbar puncture is rendered much easier and the operation is more 
satisfactorily completed when a light chloroform anesthesia is used. 

As to the general anesthetic to be employed when such is 
demanded, Sophian'® and Ker" believe that chloroform is the best. 
Certain authors make use of ether. Thus, Nissl!* employs the latter 
in lumbar puncture in the insane. Bloodgood and McGlannon™ 
recommend that ether or nitrous oxide and oxygen should be used 


9 Am. Jour. Mep. Sc., 1913, 146, 92. 10 Loe. cit. 

11 Infectious Diseases, London 1909, p. 509. 

2 Jour. Nerv. and Ment. Dis., May, 1907, p. 312. 

13 Musser and Kelly’s Handbook of Practical Treatment, Philadelphia, 1911, 1, 604. 
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to secure relaxation if opisthotonos is marked, as in cases of tetanus. 
We believe with Sophian and Ker that chloroform is preferable. 
The patient can be much more rapidly anesthetized than with ether, 
the stage of excitement is not so marked, the quantity of the anes- 
thetic required is very much less and the slight degree of anesthesia, 
which is just sufficient for the operation, is readily obtained. More- 
over the after-svymptoms are not nearly so troublesome. One must, 
of course, bear in mind that the contraindications to chloroform, 
especially in patients with fatty degeneration of the myocardium, 
appertain here as elsewhere. In order to avoid the possibility of 
any accidents the anesthetic should be given slowly, well diluted 
and the patient put under gradually. 

It is often possible to avoid the use of a general anesthetic in 
delirious, excitable or very nervous patients by giving two hours 
hefore puncture a hypodermic injection of morphine and atropine 
sulphate in amounts proportionate to the age. For adults, morphine 
sulphate gr. } and atropin sulphate gr. ;},; for children in propor- 
tionate doses. Ker makes use of similar injections, supplemented 
by the administration of 2 oz. spiritus frumenti fifteen minutes 
before operation. A somewhat smaller dose (3ss to 3ij) may 
certainly be given in many instances, more especially to those 
accustomed to the use of alcohol. 

Many patients with meningitis may be kept quieter throughout 
the operation by using what Sophian terms “water anesthesia,” 
having the patient sip water through a straw during the procedure. 

In puncturing patients in whom resistance is expected, or who 
are so nervous or delirious that it is anticipated that the proper 
position for operation cannot be maintained once the introduction 
of the needle has been started, it is of invaluable assistance to secure 
them in the following manner: The diagonally opposite ends of a 
full-sized bed-sheet are taken hold of by two persons and twirled 
into the form of a rope. With the patient in the proper posture on 
his side this prepared sheet is placed under his knees and then the 
two free ends are drawn upward, flexing the lower limbs well up 
toward the abdomen. ‘The ends are then crossed and used to en- 
circle the arms above the elbows, and from there are brought over 
the shoulders and knotted securely in the back. Many patients 
who would otherwise require several assistants to hold them or a 
general anesthetic may be satisfactorily treated when secured in 
this way. 

Local Anesthesia.—The question of local anesthesia is of much 
less relative importance than that of general anesthesia. Never- 
theless, under certain circumstances the injudicious employment 
of some local anesthetics, especially in meningitis, may further 
complicate the subsequent treatment of the case. 

While many writers, among them Porter, Stewart and Jelliffe 

4 Southern California Practitioner, September, 1912. 
6 Diagnosis of Nervous Diseases, New York, 1912, p. 403. 
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and White,"® advocate the more or less routine employment of local! 
anesthetics either by means of cocain or a spray of ethyl chloride, 
others restrict their use to particular types of cases. Gray!’ intro- 
duces 10 to 20 minims of a 3 per cent solution of eucain under the 
skin at the site of puncture as a preparation for rachientesis in 
spinal anesthesia in children. Barker,!’ however, in performing 
the operation for the same purpose in adults, does not find this 
preliminary preparation necessary. Howell,!® Clergier,2° Neal 
and Du Bois* do not believe any local anesthetic required. Duflos” 
allows a little ether which has been used to wash the region to remain 
and evaporate. Rosenthal® finds the operation particular) 
facilitated by a progressively deep infiltration with 0.5 per cent 
solution of cocain two minutes before puncture. 

We have rarely found it necessary to utilize any local anesthetic 
in our patients. In children the subarachnoid space is relativel) 
superficial, varying in depth from 3 to 4.5 em., depending on the 
age. For this reason when the back is well arched and the operator 
experienced the needle penetrates the dura almost immediatel) 
after it passes through the skin. The pain is therefore very tran- 
sient, the skin and dura being the only sensitive tissues traversed. 
While local anesthesia has the advantage of diminishing somewhat 
the pain of the skin puncture, it cannot affect that of the deeper 
tissues. Its disadvantages, which are mentioned below, in most 
instances offset this slight diminution of pain. It may safely be 
said that in young patients it is rarely required with the exception 
of those on whom the procedure is performed preliminary to the 
administering of a spinal anesthetic. Under such conditions a 
superficial or progressively deep infiltration with cocain or one of 
its derivatives may be serviceable in enabling the operator to better 
keep the confidence of his patient during the subsequent operation. 

In adults local anesthetics are demanded only in exceptional 
instances. When only one puncture is to be performed in a patient 
not acutely ill the decision rests with the physician. In very nervous 
individuals it may be required to avoid a general anesthetic. It 
often impresses the patient as a more humane method of procedure 
and must be considered accordingly under such circumstances. 

In many cases of meningitis the mental state of the patient makes 
any anesthetic unnecessary. In all instances in which repeated 
punctures are to be employed, as in the various types of meningitis, 
poliomyelitis, etc., the repeated use of cocain, either superficiall) 
or deeply, is open to the decided objection that it may inflame the 
tissues and thus open the way to infection, interfering seriously with 
subsequent treatment. 

16 Loc. cit. 17 Lancet, September 25, 1909, p. 913 
'8 British Med. Jour., 1, 665. 1% Loc. cit. 

20 Thesis of Paris, 1904-1905, Paris, 1905. *! Loe. cit. 

2 Thesis of Paris, 1901-1902, No. 7. 

*% Paris médicale, August 12, 1916, p. 142. 
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Ethyl chloride is particularly objectionable as a local anesthetic 
in both children and adults if the patient’s spine is at all hyper- 
esthetic. Moreover, by hardening the skin over the site of puncture 
it interferes with the clearly defined sensation of touch which is so 
important in starting the introduction of the needle in the proper 
direction. In adults it is practically useless because its transient 
anesthetic effects are exerted upon the cutaneous tissues, which are 
the source of only a small part of the pain. Adult patients 
experience most discomfort from striking the spinous processes, 
the lamina or the nerve roots of the cauda equina, as well as when the 
needle passes through the ligaments and the dura. Progressively 
deep infiltration with cocain is the only method which even notice- 
ably alleviates the pain of the operation. Finally, it may be said 
that local anesthesia is rarely required by one skilled in the technic 
of the operation. 

Summary. 1. General anesthesia is very rarely required in 
performing the operation of rachientesis. A child is seldom delirious 
and restless enough as to require a general anesthetic, and it does 
not seem justifiable to make use of one in an operation which can 
be so quickly performed and in which the pain is so transient. Like- 
wise in adult patients, if the operator is skilful only a few seconds 
are required to penetrate to the subarachnoid space, and the pain 
is only momentary. 

2. General anesthetics are very much contraindicated in persons 
who are seriously ill, giving the procedure an element of risk pro- 
portionate to the condition of the patient and to the severity of the 
disease in which it is employed. The immediate effects of the 
anesthetic upon the heart, the respiration and the blood-pressure, 
and the remote effects upon the heart and kidneys, all of which may 
be involved by the particular disease in which the operation is 
performed, must not be forgotten. 

3. The contraindications to anesthesia in patients with atherom- 
atous arteries, or in those with diabetes or brain tumor, appertain 
here as elsewhere. 

4. The only classes of patients in whom general anesthesia may 
be demanded are those who are exceedingly delirious and robust 
adults who cannot be controlled by any other means. The strug- 
gling which ensues on any attempt to hold such individuals will 
place as much strain on the heart and influence the blood-pressure 
more than the cautious use of an anesthetic. 

5. In puncturing insane patients under similar circumstances 
general anesthesia may at times be required. 

6. Rigidity of the back and opisthotonos, unless it is so extreme 
as to prevent the introduction of the needle, are not an indication 
for a general anesthetic. 

7. Likewise in very nervous patients general anesthesia is not 
necessary. A local anesthetic will be sufficient. 
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8. When demanded the anesthetic which it is preferable to use 
is chloroform. The patient can be much more rapidly anesthetized 
than with ether, the stage of excitement is less and the quantity of 
the anesthetic required is very small. It should be given very 
slowly, well diluted and the patient put under only lightly. 

9. In many delirious and excitable or very nervous persons the 
use of a general anesthetic may be avoided by injecting hypoder- 
mically, two hours before the operation, morphin sulphate gr. } 
and atropin sulphate gr. ;} 5 (for an adult). This may be supple- 
mented, especially in the case of alcoholics, by a dose (3j to 3ij 
of spiritus frumenti fifteen minutes before puncture. 

10. Water anesthesia, allowing the patient to sup water during 
the operation, is helpful in keeping some patients, especially those 
with epidemic meningitis, quiet during the treatment. 

11. In puncturing patients in whom resistance is expected, and 
who are so nervous or delirious that it is anticipated the proper 
position cannot be maintained, it is of invaluable assistance to 
secure them by means of a sheet twisted into the form of a rope and 
applied as described above. 

12. Local anesthetics are rarely required in children with the 
exception of those in whom rachientesis is performed preliminary 
to the administration of a spinal anesthetic. 

13. In adults local anesthesia is needed only in exceptional 
instances. When only one puncture is to be performed the decision 
rests with the operator. It often impresses the patient as a more 
humane method of procedure, and must be considered accordingly. 

15. In all cases in which several punctures are necessary the 
repeated use of cocain, either superficially or deeply, is open to the 
decided objection that it may inflame the tissues and thus open the 
way for infection. Ethyl chloride is unpleasant if the patient’s 
spine is hyperesthetic. Moreover, by hardening the skin over the 
site of puncture it interferes with that clearly defined sensation of 
touch which is so important in starting the introduction of the 
needle in the proper direction. 


A CLINICAL REPORT OF TWO CASES OF AGENESIS (CONGEN- 
ITAL PARALYSIS) OF THE CRANIAL NERVES. 


By Wiiurams B. M.D. 


ASSOCIATE IN NEUROLOGY AND NEUROPATHOLOGY, UNIVERSITY OF PENNSYLVANIA 
NEUROLOGIST TO THE PRESBYTERIAN HOSPITAL, PHILADELPHIA, 


From time to time cases are encountered that present functional 
defects dependent upon arrested development of certain structures. 
Deficiency in development may affect more than one system of 
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the body, or it may be confined to structures involving one system 
alone. 

The two cases I wish to report presented the rare condition of 
complete absence of function of certain cranial nerves; it was noted 
at birth, persisted, and was caused, I believe, by a lack of develop- 
ment of their nuclei of origin. This type of cranial nerve paralysis 
was first described by Mébius in 1892,' under the title of “ Infantile 
Nuclear Atrophy.’ This observer collected 44 cases in which there 
was absence of function of the cranial nerves, the defect appear- 
ing in various combinations. 

Mobius was able to prove the congenital origin of some of these 
cases, Whereas in others the origin was uncertain; he believed, 
nevertheless, that all his cases were caused by a lack of develop- 
ment of the cells of origin of the cranial nerves or to defective vital 
endurance in these structures. Other observers since then have 
employed the term “aplasia of nerves” to denote the same con- 
dition. 

Gowers? used the term “infantile oculofacial palsy” to describe 
defect of the facial and ocular nerves. I would suggest the term 
“agenesis of the cranial nerves’’ to describe a lack of development 
of these structures. 

Although many different terms have been employed to describe 
the condition, the essential point is that the defect is a congenital 
one and is, therefore, present at birth, although in some instances 
nothing abnormal may be discovered by the parents until some 
time has elapsed, the true nature of this type of paralysis becoming 
thus confused with conditions that are acquired after birth and 
that are due to other causes. 

In the cases reported here difficulty in using the lips for sucking 
first attracted attention, and paralysis of the facial muscles was 
noted almost immediately after birth. 

H. M. Thomas’ described similar defects occurring in two brothers. 
Fry and Kassack‘ also refer to the literature on the subject, and 
report the case of a girl, aged eleven years, in whom there was con- 
genital paralysis of the seventh nerves on each side and an absence 
of lateral movements of the eyeballs, mandible and tongue, and a 
teratologic absence of the left breast. 

A similar condition affected the brother of my second case. The 
tendency of congenital cranial nerve paralysis to occur in more 
than one member of the same family suggests the possibility of 
hereditary influence. True heredity, however, requires the trans- 
mission of the physical nature of the parent to the offspring, so 
that in this sense these defects cannot be regarded as being strictly 


1 Miinchen. med. Wehnschr., January, 1892, p. 17. 
2 Diseases of the Nervous System, 2, 197. 

3 Jour. Nerv. and Ment. Dis., 1898, 25, 571. 

4 Arch. Neurol. and Psych., December, 1919, 3, 638, 
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hereditary in nature, although the familial tendencies are quite 
marked. 

The exact cause of developmental defects remains obscure and 
all explanations are inadequate. Nevertheless, the influence of 
deficient nutrition and disease, or of any other temporary abnormal! 
condition of the parents, on the child before birth cannot be dis- 
regarded. Individual variations are well known. The physical! 
difference between parents and offspring is due to the diversity of 
external influences. 

Crouzon, Tretiskoff et Behague’ have described the postmortem 
findings as affecting the nervous system in a case of familial external 
ophthalmoplegia, in which there was atrophy of the ocular nerves 
in association with an obscure type of fibrous meningitis, with 
integrity of the nucleus of the third cranial nerves, although these 
cells had undergone secondary degenerative changes. These 
authors admit that it is difficult to explain why the meningitis 
should be familial in character. 

Whatever the true explanation may be it is obvious that more 
than one pathologic condition that may produce the congenital or 
familial type of congenital nerve paralysis must be present and the 
different combinations of cranial nerves may be found in different 
cases. 

The clinical diagnosis must necessarily depend upon the dis- 
covery of the lack of function early in life, 7. e., shortly after birth, 
and the exclusion of other causes of cranial nerve paralysis. 

In the following cases the upper portions of the face on each side 
were just as severely paralyzed as the lower portions of the face, 
therefore the lack of function conformed to the peripheral type 
of facial palsy. 

Prognosis is necessarily unfavorable, and it would seem im- 
portant to realize that such procedures as anastomosis with the 
hypoglossus for the restoration of function in the seventh nerves 
are useless, 


Case I1.—Patient, aged thirteen years, consulted Dr. Frazier 
(who has kindly allowed me to refer to the notes) March 7, 1921, 
because of bilateral facial paralysis. 

History. Father and mother were first cousins. Mother’s first 
pregnancy ended in miscarriage. Patient was the second child; 
the third, fourth and fifth children are normal, but the sixth is 
affected by exactly the same condition as the patient, the defect 
having been noted at birth. The patient was born at full term 
without complications and appeared normal. The mother noticed, 
however, that the child had considerable difficulty in nursing, due 
to the fact that she could not control and use the facial muscles, 
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and particularly the lips, in sucking. The condition was disre- 
garded, but when the child was about four months old it was noticed 
that she was unable to smile, and since then she has presented 
the appearance of complete bilateral peripheral facial paralysis. 
On examination by Dr. Frazier and myself nothing abnormal could 
be found except impairment of hearing on both sides, as tested by 
holding a watch close to her ear; she was unable to hear the ticking 
at a distance of five or six inches. Vision was normal and the 
mental and physical condition showed no abnormalities. 


Fig. 1.—Case II. Showing patient’s inability to blow out a lighted match because 
of not being able to pucker the lips due to muscular weakness. 


Showing inability to elevate the eyeball when looking upward 
and inability to move the facial muscles. 


Case I].—Patient, a girl, aged ten years, was admitted to the 
University Hospital Dispensary February 14, 1921. Mother died 
with gall-stones. Father, one brother and three sisters living and 
well. The father states that his first child died when two months 
old, the second died of injury when eight vears old, and the third 
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pregnancy terminated in a miscarriage. Patient said to have been 
born at full term, the labor having been normal. Appeared healthy 
at birth but did not have a bowel movement for the first four days, 
a condition that was attributed to paralysis of the intestine, and 
was relieved by the insertion of a rectal tube, after which there was 
no further difficulty. Parents believed that the child’s vision 
was normal at birth, and state that nothing abnormal was ob- 
served until she was one month old. At this time the eyes appeared 
to be “crossed,”’ and she had some difficulty with her lips in sucking 
the bottle. About the same time it was noted that the child was 
unable to close either eye completely and that the facial muscles 
were not moved in a normal manner, a condition that was more 
pronounced on the right than on the left side, and that has steadil) 
persisted. The child was unable to sit up until she was nearly a 
year old, but since then she had developed normally, and is now 
robust and healthy. 

Examination. Neither eye can be moved outward, but both 
eyes can be rotated upward and downward, but not symmetrically. 
The pupils react promptly to light but not to convergence. Both 
sides of the face are completely paralyzed. Neither eye can be 
closed. On attempting to show her teeth there is a slight move- 
ment of the muscles of the lower angle of the mouth on either side, 
this being due entirely to the action of the platysma myoides. She 
cannot blow out a lighted match held close to her face. 

Although the parents declare that this condition was not present 
at birth, and was first observed when the child was one month old, 
it seems to me highly probable that the paralysis was congenital, 
their statement to the contrary notwithstanding. 
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Tue ViraMiInE Manvuat. A PRESENTATION OF EssenTIAL Dara 
\BoUT THE New Foop Facrors. By Watrer H. Eddy, Asso- 
ciate Professor of Physiological Chemistry in Teachers College, 
Columbia University. Pp. 121. Baltimore: Williams & Wilkins 
Company, 1921. 


Tus treatise gives a comprehensive, concise account of the 
present knowledge of vitamines. The discovery of vitamines is 
described. An account is given of the attempts to determine the 
chemical nature of vitamines and of the technic for the biological 
tests to determine the presence of specific vitamines, including the 
proposed yeast test for vitamine B. The chapter on the sources of 
vitamines gives, in tabular form, a review of the data on this sub- 
ject as collected by both British and American investigators. The 
chemical and physiological properties of the three well recognized 
vitamines (fat-soluble A, water-soluble B, water-soluble C) are 
discussed separately. The concluding chapters tell “how to utilize 
the vitamine in diets,” and describe the avitaminoses or deficiency 
diseases which are produced by lack of vitamines in the diet. Eddy 
here recognizes beriberi and scurvy as deficiency diseases, and adds 
“rickets or rachitis seems well on the way to acceptance though 
the specific vitamine absent in this case is not yet positively identi- 
fied. Pellagra still resists the efforts of the vitamine hypothesis to 
bend it to that theory and its etiology is still obscure.” A bibliog- 
raphy of 28 pages is appended, covering the literature up to April, 
1921; the full title of each cited paper is given. The treatise is 
intended for both the student and the layman. J. S. Hi. 


}0WEL DISEASES IN THE TRopics. By Str LEonarp Rogers, M.D., 
etc., London School of Tropical Medicine. Pp. 475; 10 plates; 
71 tables and maps. London: Henry Frowde, Hodder & 
Stoughton, 1921. 


ELEVEN and nine years ago, respectively, the author first published 
books on cholera and the dysenteries. These were reprinted dur- 
ing the war, and are now brought together in a single volume, 
having been revised and brought up to date, in accordance with 
the writer’s further extensive experience. In addition, a chapter 
on sprue has been incorporated. 
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From every point of view, these three diseases are presented in 
a masterly fashion. A very interesting series of maps has been 
drawn showing the direction and rapidity of spread of the various 
cholera epidemics of the last century, from their origin in Bengal, 
either over the land*route through Mesopotamia and Russia to 
western Europe, or else by the sea route to the Red Sea ports and 
so to the Mediterranean. 

The pathology is very adequately treated, the high points being 
the colored illustrations of dysentery lesions and the discussion 
of the pathogenesis of sprue. The author inclines to the view that 
two organisms play a part in the etiology —a streptococcus of the 
viridans group (Rogers) and a Monilia (Manson-Bahr and Ashford). 

But it is when we come to the symptomatology and treatment of 
cholera and amoebic dysentery that we find the most valuabl 
pages. For Rogers is the greatest authority of all time on these 
two diseases. He will always be remembered as the man who 
revolutionized the treatment of cholera by introducing the in- 
travenous injections of hypertonic saline solutions, thereby reducing 
the mortality of the disease from 60 per cent to 33 per cent, and 
as the first one to make clinical use of emetin injections in amoebic 
dysentery (1912). It is fascinating to read the reports of his first 
cases so treated, since they mark two of the brilliant successes in 
the history of medicine. M. N. 


Practice or By CHartes H. Cuerwoop, F.A.C.S., 
former Professor of Genito-urinary Surgery, New York Poly- 
clinic. Third edition. Pp. 806; 310 illustrations (7 in color 
New York: William. Wood & Company, 1921. 


THE third edition of this most worthy text-book has appeared 
Standing, as it does, as one of the best rounded expositions of the 
specialty of urology; better illustrated than any book of its size 
thoroughly modern and up to date in every subject, while devoid 
of many of the older empirical ideas; it may well be recommended 
to the student—undergraduate and postgraduate alike. 

The material is well arranged into brief chapters in their prope! 
sequence and presented in a very readable style with the reason: 
of the author’s opinion, as to the choice between methods of diagnosi 
or treatment, clearly expressed. Chapter I, on anatomy, contain 
numerous errors that have persisted since the first edition, such a 
“ Behind, the urethra is connected with the rectum.” “The urethra 
has considerable extensibility, except the meatus, which must b¢« 
cut,” etc., that should have been corrected by now. One misse 
the exposition of the high-frequency treatment of chancroid, that 
has rid the clinic of much tedious work; nor can we agree that hexa- 
methylenamin is “especially useful in the alkaline forms of chroni 
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cystitis,” knowing full well that it is inert except in an acid urine. 
Small errors and oversights such as these mar the value of an other- 
wise excellent text-book (errors that should disappear in a third 
edition), and make one hesitate in recommending it without reserva- 
tions. Bi 


POLYCYTHEMIA, ERYTHROCYTOSIS AND ERYTHREMIA (VAQUEZ-OSLER 
DisEAsE). By F. Parkes Weser, M.A., M.D., F.R.C.P. 
(Lonpon). Pp. 148. London: H. Kk. Lewis & Co., 1921. 


Tus timely book by a well-known London authority presents in 
(0 pages, a revised and expanded form of his critical review of this 
subject in the Quarterly Journal of Medicine for October, 1908. 
(‘ase reports, notes on the more recent literature and on unpublished 
cases, together with a good bibliography, make up the rest of the 
volume. By a curious arrangement the bibliography only includes 
references not given in full in the text. Parkes Weber draws a 
sharp and useful distinction between absolute and relative poly- 
cythemia, the latter being due to greater concentration of the blood, 
the former to an increase in the total number of red blood corpuscles 
in the body. If absolute, polycythemia may be either primary 
erythremia) or secondary (erythrocytosis). The latter form is 
shown in Part 1 to be chiefly due to high altitude or to imperfect 
oxygenation in congenital or chronic cardiac and pulmonary dis- 
eases. In Part 2 primary polycythemia (erythremia, splenomegalic 
polycythemia rubra, Vaquez-Osler disease, etc.) is presented in the 
most adequate form known to the reviewer. The author's belief 
that erythremia is a primary hyperplastic disease of the bone 
marrow, though open to the objection that it is little more than 
another way of confessing our ignorance, certainly seems the most 
logical in the present state of our knowledge. While further studies 
like those contained in this book may not in the near future be able 
to demonstrate the cause of erythremia, they should at least greatly 
reduce the number of cases now being included under this heading. 

B. Kk. 


Anxiety Hysreria: Mopern Views ON SoME NeEurosEs. By 
C.H.L. Rixon, M.D., M.R.C.S., and D. Marrnew, M.C., M.B., 
Cu.B. Pp. 120. New York City: Paul B. Hoeber, 1921. 


In 120 pages the authors discuss anxiety hysteria. They recog- 
nize three psychoneuroses: (1) anxiety hysteria (including conver- 
sion hysteria); (2) neurasthenia and (3) psychasthenia. 

In the book only the first is dealt with. By the term anxiety 
hysteria the authors mean “that condition which is most usually 
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characterized by a certain anxiety type of facies, headache, insomnia 
nightmares and frequently tremor, which symptoms are not 
dependent upon any organic disease of the central nervous system. 
It is frequently designated ‘neurasthenia’ but by the latter term 
“a condition which is etiologically and pathologically different is 
herein implied.” 

Their method of treatment can be summed up in the preface 
“While we believe that these psychoneuroses must be met on their 
own ground and are best dealt with by psychological methods, 
and while for the most part analytical methods are employed b 
us, we wish it to be understood that we do not accept all the views 
propounded by Professor Freud and his followers. We are unable 
to believe that there is any sexual basis underlying the vast majorit) 
of these psychoneuroses, at any rate in military patients; and we 
hold the view that the emotion of fear is the causal agent at the 
bottom of ninety-nine out of every hundred such cases. Since, in 
the minds of the majority of medical men, the term ‘psycho- 
analysis’ is inseparably associated with these sexual views, we have 
Ht altogether eschewed it. . In its place we now employ that of ‘mental! 
. exploration,’ a term which is free from those implications, and which 
was originally devised, on that account we believe, by Professo: 
C.S. Myers. Although we have written what follows mainly with 
f reference to war cases, exactly parallel conditions obtain in civilian 
patients.” 

This is one of many books resulting from war experience with 
so-called shell-shock patients. The only excuse for the book, as 
; stated in the foreword of Dr. A. Lisle Webb, is that it is “ writte: 
in a way which shall be intelligible to the medical man who has no 
intimate knowledge of modern psychology and no special experience 
of psychotherapy.”’ 

The method of treatment is essentially psychoanalytic. It is 
too brief to be of value to the medical man who has no intimat: 
knowledge of the subject and not large enough for the neurologist 
who wishes to learn more. 7, BW. 


A Manvav or Mipwirery FOR STUDENTS AND PRACTITIONERS 
By Henry Jeet, B.A., M.D. (Dus.), F.R.C.P.1., L.M., late 
King’s Professor of Midwifery in the School of Physic of Trinit 
College, Dublin, and Davin G. B.A., M.D., B.Cu 
B.A.O. (Dus.), L.M., Gynecologist to Monkston Hospital, 
Dublin. Third edition. Pp. 1168; 20 plates; 570 illustration: 
New York: William Wood & Company, 1921. 


AFTER a lapse of eleven years this excellent text-book by a forme: 
Master of the Rotunda Hospital has been entirely revised an‘ 
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extensively rewritten. A perusal of the table of contents and the 
index gives an idea of the completeness of the book which is more 
than substantiated by a reading of the text. The subject-matter, 
divided into various sections, deals in a logical manner with the 
different phases of reproduction, pregnancy, labor, the puerperium, 
the surgery of obstetrics and the newborn. The section on the toxe- 
mias brings out full references to, and discussion of, all recent 
advances in the treatment of hyperemesis gravidarum, and eclamp- 
sia. The authors recommend and practice packing and version for 
placenta previa, although such other methods of treatment as extra- 
ovular insertion of rubber bags and Cesarean section for certain 
selected cases of previas are not condemned. There is an excellent 
paragraph on pituitrin. The subject of obstetric surgery is gone into 
fully. One particularly likes the care with which the details of 
operative procedures are brought out and described. Evidently 
these Irish authors are conservative in their ideas of obstetric 
surgery; version for every woman in labor as a time-saving device 
and the so-called prophylactic forceps operations are not considered 
in the revision. The volume may be highly recommended as an 
excellent text on obstetrics. We 


McDoweE “FATHER oF AND FoUuNDER 
OF ABDOMINAL SURGERY; WITH AN APPENDIX ON JANE CRAWFORD. 
By Avucusr Scuacuner, M.D., F.A.C.S., Louisville, Ky. 
Pp. 331; 21 illustrations. Philadelphia and London: J. B. Lippin- 
cott Co., 1921. 


THE volume under consideration is a fairly complete exposition 
of Ephraim McDowell, his life, his surroundings, his confréres and 
opponents and, of course, his epoch-making work. Of his work the 
author states: “He placed in the diadem of the art and science of 
surgery its most brilliant gem and in the eons of time becomes the 
indirect emancipator of countless millions of human beings from 
protracted suffering and premature deaths. But after all this price- 
less service he practically remains unknown and unhonored.” The 
purpose of the book is to acquaint the profession with the difficulties 
under which he worked and to correct some false impressions con- 
cerning him which have been accepted. For example, the traditional 
story that he was seriously threatened by a mob while performing 
the operation is based more upon fiction that upon facts. The most 
interesting part of the book is naturally the part dealing with the 
first operations, not only from the standpoint of originality, but 
because it gives the reader a keen insight into surgical practises and 
equipment of those early days. A section of the book is devoted to 
Jane Todd Crawford, who played the heroine’s part in the memo- 
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rable “experiment.” The author is to be congratulated upon the 
thoroughness of his work and we presume that the repetitions which 
have occurred were almost unavoidable. The publishers likewise 
are to be commended upon the beautiful style in which they have 
presented the volume. It should be a welcome addition to any 
medical library. Fr. B. B. 


Arps TO OPERATIVE SuRGERY. By H. C. Orrin, O.B.E., 
Ep., Surgeon, M. of P., Orthopedic Hospital, ete. Pp. 236. 
New York: William Wood & Company, 1921. 


Tus work attempts to present to the student an epitome 
restricted to the salient features and essential facts of surgical 
operations. It is not a substitute for the classical text-books, but 
merely a compend useful to students in preparation for examina- 
tions. Each operation is dealt with in the briefest manner possible 
and only the absolute essentials are given, yet no step has been 
omitted, each being detailed in the order of its performance in the 
actual operation itself. Operative technic is not described nor are 
alternative methods of performing an operation always detailed 
Yet the ground covered has been most extensive and the little book 
bears an important part in a student’s library. E. L. E. 


TExT-Book OF EmBryoLocy. By FREDERICK RANDOLPH BAILEY, 
A.M., M.D., formerly Adjunct Professor of Histology and 
Embryology, College of Physicians and Surgeons (Medical 
Department of Columbia University) and ApAM Marion MILLER, 
A.M., Professor of Anatomy, The Long Island College Hospital. 
Fourth edition. Pp. 624; 503 illustrations. New York: William 
Wood & Company, 1921. 


THE present revision of this standard text-book has been thorough 
and includes some changes in the make up of the book. Thus the 
early processes of development—cleavage, gastrulation and mesoderm 
formation—are no longer considered separately as such but grouped 
under the particular animal type, a modification which it is 
believed will facilitate the presentation of the subject to the student. 
The second part of the book, on organogenesis, includes a new 
chapter on fetal membranes and an interesting chapter on terato- 
genesis. The book is well gotten up, has a very complete index, is 
copiously illustrated, the photographic reproductions being very 
good. A good feature of the book is a well-selected bibliography 
at the end of each chapter. This revision gives a well-balanced 
description of the developmental processes in the human, and may 
be well recommended, 
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CLINICAL SURGICAL DiaGNosis. By F. pe QuERVAIN, Professor of 
Surgery and Director of the Surgical Clinic at the University of 
Berne. Third English edition. Translated from the seventh 
edition by J. SNowMAN, M.D. Pp. 884; 731 illustrations and 7 
plates. New York: William Wood & Company, 1921. 


Many English editions of foreign works in medicine suffer from 
a lack of adaptability in transposing idiomatic phraseology from 
one language to the other. The pleasing style and ease in reading 
of the volume in hand are due to the excellence of the translation, in 
which the vividness of the author’s description suffers no loss. 

This third English edition is derived from the seventh original 
edition. In it there has been added during the revision all new 
diagnostic points in the surgery of civil practice, and it reflects, also, 
the many advances in surgery gained by experience in the World 
War. Over one hundred new illustrations and plates, almost all 
original and excellent photographic reproductions, have been added. 
The book follows the former plan, taking up regional surgery, one 
part after another. Dealing first in the abstract with the morbid 
conditions of an organ, the author takes up concrete cases in 
sequence, turning his diagnostic reflections upon them to illustrate 
a point in question. A characteristic personal note, due to the 
author’s large clinical experience, tinctures the discussion through- 
out the text. The book is warmly commended as an aid in surgical 
practice. 


SurGIcCAL ANaToMy. By Wm. Francis A.B., M.D., 
Surgeon-in-Chief, at Trinity Hospital, Brooklyn, N. Y. Third 
edition, revised. Pp. 681; 325 original illustrations. Phila- 
delphia: W. B. Saunders Company, 1921. 


Ir is the author’s purpose to present anatomical facts in terms of 
their clinical values. Such a presentation is of distinct value to the 
student, and should be made use of, as soon as he has become 
acquainted with any region of the body by dissection. Emphasis 
is laid upon the normal functions of many of the parts described, 
and of their deranged functions following accident or disease. Thus 
in many respects such a book is a physiological anatomy. The 
author states that only those structures and regions have been 
emphasized which have a peculiar interest for the surgeon. A 
glance through the text and index shows how wide his interest is, 
for practically every organ and region comes up for consideration, 
with the exception of the pineal body and the coceygeal gland. This 
completeness is made possible by using short descriptions of struc- 
tures and by the introduction of many diagrams. Such a commen- 
tary on human anatomy must be helpful to all those who are well 
grounded in the descriptive Side of the subject. W. H. F. A. 
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CoLLECTED Papers OF THE Mayo Cuiinic, Rocuester, MIny. 
Octavo. Pp. 1391; 446 illustrations. Philadelphia and London: 
W. B. Saunders Company. 


Papers from this clinic need no introduction and no recommen- 
dation other than their true title. This collection is especially good 
and, as usual, contributes a most wide-reaching scope of medical and 
surgical subjects. The greater number of the authors are writers of 
widely known reputations and upon whose statements we can 
depend and place the utmost confidence. 

It is useless to single out individual contributions for reference or 
description. Suffice it to say that the volume holds a most wonder- 
ful supply of up-to-date scientific information presented admirably 
as in the past numbers of this same clinic. E. L. E 


ESSENTIALS OF LABORATORY DIAGNOSIS; DESIGNED FOR STUDENTS 
AND PractiTIONERS. By F. A. Faucutr, M.D. Seventh edition. 
Pp. 523; 11 full-page plates and 78 text engravings. Philadelphia: 
F. A. Davis Company, 1921. 


SEVEN editions of this manual since 1909 are sufficient indication 
of its popularity with the medical public, and it undoubtedly) 
presents valuable information, especially in the author’s chosen 
field of blood-pressure. Even here, however, one regrets the 
absence of any consideration of venous pressure, or of Hooker's 
recent introduction of the capillary blood-pressure into the field 
of clinical medicine. The section on Clinical Hematology afforded 
the reviewer the most pleasure, which would have been even greater 
if a description of reticulocytes and of the resistance of erythrocytes 
to the usual hemolytic agents had been included. The section 
on the Sputum is inferior to the more complete original to be found 
in Bowditch’s translation of Sahli’s Diagnostic Methods. When 
such extensive adoption of text is made, a different form of ac- 
knowledgment would seem preferable. Typographical errors are 
few; on page 17, the Greek letter ’ should be replaced by / as a 
symbol for a micron. E. B. K. 
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Observations on the Circulation and Respiration in a Case of 
Paroxysmal Tachycardia.—Barcrorr, Bock and RoucGuton (Heart, 
1921,9, 7) determined the minute volume of the blood flow in a young 
man during attacks of paroxysmal tachycardia and during periods of 
normal cardiac mechanism. The subject was in apparent good health 
except for recurrent attacks of paroxysmal tachycardia, characterized 
by sudden onset and offset, shortness of breath, abnormal heart action, 
cyanosis, gastric disturbance, sweating and weakness. The method of 
determining the minute volume was that described by Barcroft and 
Roughton at the meeting of the Physiological Society in July, 1920 
(Jour. Physiol., 1920, 15), using the formula: 

Minute volume = 
A=zV 
when O = total oxygen used by the subject per minute, .4 = oxygen 
content of the arterial blood, and |’ = oxygen content of the mixed 
venous blood. With a normal cardiac mechanism and a_ pulse-rate 
of 64 the minute volume was 5 liters and the output of the heart per 
heat, 77.5 ce. During an attack, with a pulse-rate of 198, the minute 
volume was 2.5 liters and the output of the heart per beat, 12.9 ce. 
During the attack, also, the oxygen consumption was reduced and 
the total ventilation, in spite of tachypnea, was diminished. The 
venous blood showed a high degree of unsaturation; the saturation of 
the arterial blood, on the other hand, was, if anything, increased 
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Paroxysmal tachycardia, then, presents a clear case of anoxemia of thi 
stagnant or ischemic type, which in this case is pushed so far as to 
cause a reduction in the quantity of oxygen used, ¢. ¢., “a crippling of 
the metabolism.” 


Studies on the Pneumonic Exudate. V. Vhe Kelation of Pneumonic 
Lung Protease Activity to Hydrogen Ion Concentration, and a Consider- 
ation of the Origin of the Enzyme.—Nyet (Jour. Exp. Med., 1922, 35, 
153), continuing the studies that he and Lorp have been making 
on the pneumonic exudate (Jour. Exp. Med., 1921, 34, 199), points 
out the following facts: As early as 1877 it was demonstrated that 
leukocytes contain an enzyme or enzymes capable of splitting nativ« 
proteins to simpler nitrogenous compounds. Opie, in 1906, working 
experimentally on sterile exudate, showed that there were two distinct 
proteolytic enzymes present, one derived from the polymorphonuclear 
leukocytes and acting best in slightly alkaline media, and one derived 
from mononuclear cells and acting best in slightly acid media. In 
the early articles it was shown that one enzyme in the pneumoni 
lung exudate acted best between pH 6.7 and 7.3, and another between 
5.2 and 6.3, and the authors formulated the hypothesis that during 
the course of the disease in the pneumonic lung there is a gradual 
decrease in pH or increase in acidity. Primarily and at that time when 
the reaction of the exudate is about that of the circulating blood (pH 
7.3 to 7.5) there is a digestion of the more highly organized proteins 
(fibrin, serum albumen, etc.) following the liberation of enzyme through 
cellular disintegration. With subsequent increase in acidity (beyond 
pH 6.7) the activity of this protease diminishes and conditions reac! 
an optimum for the activity of the peptone-splitting enzyme. This 
peptonase or ereptase carries the splitting of the digestion products 
to amino-acids, absorbable as such; and resolution takes place. In 
this study Nye uses fibrin from the blood of horses and cellular sus- 
pensions from the consolidated lung. Since normal lung contains som: 
enzyme it was necessary to rule out the action of this. The results 
show that there is present in the pneumonic lung an enzyme or enzymes 
capable of digesting horse fibrin which shows the maximum digestior 
(46 per cent of the fibrin) at pH 8 and the most complete digestion at 
pH 7. Normal lungs contain an enzyme which is active in a moderate) 
acid medium, pH 4, and essentially inactive in less acid, neutral, and 
slightly alkaline medium. The possibility of the enzyme coming from 
pneumococci, cells normally present in lungs, or blood serum, is ruled 
out. He concludes that the enzyme is derived chiefly from the leuko 
cytes, and is most active in a slightly alkaline medium (pH 8). 


A Study of the Relation of the Adrenal Glands to Experimentally 
Produced Hypotension (Shock); with a Note on the Protective Effect 
of Preliminary Anesthesia.—Rucu (Bull. Johns Hopkins Hospital, 1922 
33, 79) found that the observations hitherto published regarding th: 
relation of the adrenal glands to surgical shock were confusing an: 
not infrequently contradictory to each other. The author carrie: 
out a series of nicely controlled experiments upon cats, some of whic! 
he subjected to adrenalectomy and subsequent intestinal manipulatio! 
and others of which (ten in all) he subjected to identical operati 
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procedures and manipulation without previous adrenalectomy. Adrenal- 
ectomized animals fell into shock precisely as did the normal controls 
It was also found that hypotension invariably followed removal of 
the adrenals before marked indications of asthenia supervened. The 
experiments prove conclusively that shock is not due to the elaboration 
of toxic material by the adrenals, since shock occurred equally well 
in the absence of these glands as in their presence. It seems, there- 
fore, that the only tenable hypothesis by which the adrenals might 
be linked with shock would be to assume that the operative conditions 
were such as to completely overwhelm the organism and to render 
negligible any protective action which the adrenals might exert against 
shock. The author’s conclusion that adrenal dysfunction is not a 
factor in the production of shock is a difficult one to escape. We 
should probably not, however, carry the dissociation of adrenals and 
shock too far. The author has stated that hypotension is one of the 
essential criteria of shock. He also concludes that the adrenals are 
a potent factor in the support of normal blood-pressure, since there 
is invariable hypotension following adrenalectomy. It seems, there- 
fore, fair to conclude that, while adrenal dysfunction does not cause 
shock in the experiments carried out by the author, yet the fact that 
adrenal function supports blood-pressure is sufficient to place the 
adrenals upon the side of those factors that try, however ineffectuall) 
at times, to protect the organism from blood-pressure lowering agents. 


A New Test of Hepatic Function.—HatieGcan (Bull. del’ Acad. di 


méd., 1922, 87, 170), with the aid of the duodenal tube, has studied 
the elimination of various coloring matters by the liver and regards 
the indigo-carmine of Voelker as a peculiarly suitable dye for the 
purpose inasmuch as its appearance is rapid and its elimination of 
short duration. If injected in doses of 0.16 gm. its excretion is ap- 
preciable in about twenty minutes by a grass-green color of bile; this 
color becomes accentuated and attains its maximum two or three 
hours after its injection, when its intensity begins to diminish, until 
after five or six hours it reaches about the same shade which it had 
attained in the first forty or sixty minutes. In the normal liver, 
elimination begins after twenty minutes and reaches its maximum in 
two or three hours. In portal cirrhosis without icterus, 0.16 gm. is 
not always followed by an appreciable elimination. If the dose, how- 
ever, is not under 0.24 gm. its elimination may always be made out, 
but the onset and the rhythm of the elimination are interfered with. 
In the first hour the bile is unaltered. After an hour the discoloration 
begins, reaching its maximum in from three to four hours. In five 
cases of portal cirrhosis without jaundice examined by the writer 

cases which resembled one another clinically —the course of the elim- 
ination was essentially the same and indicated a delay explicable per- 
haps by the retardation of the hepatic circulation. The excretion, 
however, was of the same intensity as normally, but the period of 
elimination was delayed. A similar delay was observed in a case of 
cardiac failure. The writer concludes that “indigo-carmine”’ is elimi- 
nated by the normal liver and even by the diseased liver if there be no 
jaundice. This proceeding may be utilized for the examination of 
the excretory functions of the liver cell and the permeability of the 
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bile passages if the cellular excretory function be normal—a cireum- 
stance which authorized us in suggesting the employment of this pro- 
cedure for the examination of hepatic affections in general. The dose 
necessary for an elimination is 0.16 gm.; to attain the reaction with 
certainty one must employ a dose of 0.24 gm. 


Observations Relating to the Action of Quinidine Upon the Dog’s 
Heart; with Special Reference to its Action on Clinical Fibrillation of 
the Auricles.—Lerwis, Drury, ILiescu and Wenn, (Heart, 1921, 9, 
21), working upon dogs, were able to confirm previous work show- 
ing that quinidine causes (1) lowering of the rate of the sinoauric- 
ular rhythm; (2) slowing of .the auricular-ventricular conduction; 
(3) slowing of the intraventricular conduction as shown by the in- 
crease in the length of the Q. R. S. group. They point out for the 
first time that conduction in the auricular muscle is also profoundly 
slowed. In an attempt to analyze the “lowered excitability’? which 
has been noted by many workers, Lewis observed that quinidine in 
the doses used lengthens the absolute refractory period. Finally, a 
paretic action on the vagi has been observed. In the light of these 
known actions of quinidine, the effects of quinidine sulphate upon 
clinical fibrillation of the auricle are explained, if the last is regarded 
as fundamentally due to circus movement. “A sufficient lengthen- 
ing of the refractory period, by reducing the responsive gap, will either 
bring the circus movement to an end or it will slow the circuit move- 
ments. A reduced rate of conduction will slow the circuit movements, 
but will tend to establish the circus movement more firmly. If the 
refractory period factor predominates, the circus movement will end; 
if the conduction factor predominates, the circus movement will not 
end, but will become slower. An increased rate of ventricular beating 
under quinidine, in auricular fibrillation, is ascribed to the lowered rate 
of auricular beating in part, and paresis of the vagi in part.” 


Hyperpermeability of the Liver in Diabetes.—Hatincan (Bull. di 
l’ Acad. de méd., 1922, 87, 236) pursuing his studies on the elimina- 
tion of indigo-carmine by the liver, has observed, in a case of diabetes, 
a remarkably abundant elimination of this substance, so great in- 
deed that with 0.24 gm. the duodenal content was of a blue color 
identical with that of the injected solution. The foam even of the 
duodenal juice was of an intense bluish color, a phenomenon which 
he had never observed previously. In six cases of diabetes mellitus 
0.08 gm. of indigo-carmine—a dose so small that its elimination is not 
appreciable in the normal liver—was excreted in such quantities as 
easily to be demonstrable. In one of these cases 0.04 gm. indigo- 
carmine was excreted in quantities easily recognizable—the elimination 
following the normal course and rhythm. The writer believes that 
these observations prove that in diabetes the liver has undergone pro- 
found alterations which result in a hyperpermeability in regard to 
coloring matters. He believes that the hyperpermeability as well as 
the hyperabuminosis of the bile suggests that the liver has undergone 
grave functional alterations and has become a simple “filter.” He 
regards these observations as supporting Glénard’s well-known con- 
tention that alterations in the liver play a serious role in diabetes. His 
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cases were apparently all instances of severe diabetes; he refers to 
them-as diabéte consomptif. Two instances of mild diabetes showed no 
change. The writer believes that the indigo-carmine test may be of 
some value as a means of diagnosis between milder and severer forms 
of diabetes. 
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The Results of Ninety-eight Cases of Nerve Suture.—Dare (Brit- 
ish Med. Jour., June 18, 1921, p. 885) says that all his cases are the 
result of gunshot wounds and have been under observation from 
twelve to thirty-six months. The author has taken the amount of 
motor recovery as the standard because it is more important function- 
ally and was more easily determined. Sensory recovery, however, 
was more complete and earlier than return of motor power. Good or 
satisfactory results were obtained in 51 per cent of the cases, while 
19 per cent were bad results. The series included ulnar, median, 
musculospiral, sciatic, musculocutaneous and brachial plexus lesions. 
The only cases to receive any preoperative or postoperative treatment 
by means of splints were a few of the musculospiral cases. The author 
feels that 51 per cent greatly exceeds the real truth, especially if one 
regards recovery from the point of functional usefulness. The results, 
on the whole, then are in some measure disappointing, considering the 
tremendous amount of regenerative power that the axis cylinders 
possess—probably more than any other tissue in the body. The 
neglect of splints has been responsible for most of the failures, espe- 
cially with regard to the delicate intrinsic muscles of the hand. Elec- 
trical methods have not impressed the author and in the future he will 
not employ them for it is impossible to know exactly what one is 
doing in many cases. Moreover, Scheft showed, in 1851 (Langley 
confirmed his results in 1916), that a denervated muscle is in a state 
of fibrillation. The keynote of treatment is rest with gradual -reédu- 
cation to muscles that have been injured by denervation from what- 
ever cause. The recovery of sensation is practically never perfect, 
but in a great many cases some recovery of sensation returns and 
this of itself is a great advantage to the individual, protecting him 
from burns and other injuries and also indirectly leading to an increase 
of nutritional activity. 

The Treatment of Syphilis by Intravenous Injections of Mercury. 
LANE (Lancet, October 15, 1921, p. 796) says that this treatment was 
more rapid in its effect than any other method of mercurial adminis- 
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tratien, painless in comparison with intramuscular injections and 
perfectly safe. One per cent solution of cyanide of mercury was 
employed and the dosage varied with the tolerance of the patient. — It 
was found that many patients could stand 40 to 50 minims as a dose 
which was given five times a week. The maximum number of injec- 
tions was 110 for a very severe framboesiform syphilide, while th 
average number ran a little over 40. The strictest attention was paid 
to hygiene of the mouth and the occurrence of severe gingivitis was 
rare. Routinely one injection of salvarsan substitute was administered 
weekly. 


The Accuracy of the Formalin and Sachs-Georgi Tests for Syphilis. 
KinGssury (Lancet, October 15, 1921, p. 799) says that the accidental 
discovery in 1920, by Gate and Papacostas, that the addition of a 
small quantity of formalin to pooled syphilitic serums produced coagu- 
lation, and was without effect on normal serums, forms the basis of 
this new test. The results obtained from the formalin test prove once 
again the futility of basing conclusions on figures derived from a small 
number of cases, as small series have recently been published showing 
complete accord between formalin and Wassermann reactions. The 
technic of the test is simple and if the results were reliable it would 
be an excellent method whereby the practitioner could establish a 
diagnosis of syphilis. But less than half of the serums giving positive 
Wassermann reactions showed coagulation with formalin and—a fact 
of greater importance—nearly 10 per cent of non-syphilitic serums 
give a positive result. Any claim to the reliability of the test is, 
therefore, demolished. As early as 1910 it was pointed out that 
extracts of various organs gave a slight precipitate when added to 
syphilitic serum. The precipitate was found to be inconstant and 
was considered to be of little diagnostic value. In 1918 Sachs and 
Georgi called attention to the fact that the addition of a solution of 
cholesterol to alcoholic heart extract made a good antigen for a precipi- 
tation test. The results obtained are distinctly promising. The 
technic is much simpler than that of the Wassermann reaction, but 
there is great difficulty in determining the presence or absence of a 
precipitate in many instances. A strongly positive Sachs-Georgi 
reaction may be taken as evidence of syphilis, but a weak reaction 
must be looked upon with suspicion because of the difficulty in dis- 
tinguishing between the weakest positive reaction and the slight 
precipitation given by some negative serums. The detection of the 
weakest positives may, however, be made easier by modification of 
the antigen and by special methods of reading the results. 


The Indications for Surgical Treatment in the Different Types of 
Goiter.—SistRuUNK (Surg., Gyn. and Obstet., 1921, 33, 348) says that 
there are only three types of goiter—colloid, adenomatous and exoph- 
thalmic. Other types seen clinically are either variations or combina- 
tions of these three. Colloid goiter is definitely a goiter of youth and 
is the only goiter which disappears under the administration of iodine 
or thyroxin. The adenomatous type is the most common; 23 per 
cent of the patients with this type seen in the Mayo Clinic show symp- 
toms of hyperthyroidism, but these symptoms do not develop until 
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the goiter has been present for an average of sixteen years. In young 
persons, unless the goiters attain considerable size or produce symp- 
toms of pressure, they are not considered surgical. In the majority 
of instances after patients with adenomatous goiter have attained the 
age of twenty-five years surgery is advocated. All goiters of this 
type associated with hyperthyroidism are considered surgical if the 
condition of the patient will permit an operation. Exophthalmic 
goiters occur at any age but most often between the ages of twenty) 
and forty. The condition is ‘best treated surgically and the best 
results are obtained in patients operated on early in the course of the 
disease before marked damage has been done to the vital organs. 
Many patients require one or two ligations of the superior thyroid 
vessels preliminary to thyroidectomy in order to make it a safer pro- 
cedure. If care is exercised in selecting the type of operation for a 
given case the mortality is low. 


Clinical and Experimental Observations in the Use of Saline Irri- 
gation in the Treatment of Diffuse Peritonitis.—WiL.is (Surg., Gyn. 
and Obstet., 1921, 33, 553) says that Murphy and others object to 
saline irrigation in diffuse peritoneal infection because it tends to 
produce shock by subjecting the patient to a longer operation, trauma- 
tizing the peritoneum and accelerating absorption, while washing off 
the defensive phagocytes. In favor of free irrigation it may be said 
that it lessens tendency to shock. by prevention of undue loss of body 
heat. Moreover, it washes out mechanically unabsorbed bacteria, 
fibrin, pus, blood clots and intestinal contents which may serve as 
foreign material, facilitating the growth of bacteria. Finally, the 
peritoneum is an absorbing surface of greatest activity. Ruptured 
appendix, or appendiceal abscess, is a very frequent cause of fatal 
peritonitis. The author has had 1034 casés of acute appendicitis in 
the past twelve years; 33 cases were considered instances of true 
perforative diffuse peritonitis—some 3 per cent. Fortunately, for 
purposes of analysis his cases could be divided into two series—the 
earlier 14 in a period of five years were operated by the principle of 
rapid operation with minimal-abdominal manipulation. The mor- 
tality was 50 per cent. The later series was made up of 19 patients, 
18 of whom were treated by free incision, the opening of all pockets 
and combined irrigation with normal saline and the use of a water or 
electric suction apparatus. The mortality was 16 per cent. The 
author feels that a shorter and smoother convalescence is gained by 
this procedure. Of course gastric lavage, opiates and free use of salt 
solution per rectum and subcutaneously were employed in both series 


Further Data Concerning the Experimental Production of Pan- 
creatitis.— ARCHIBALD and GiBBons (Ann. Surg., 1921, 70, 426) say that 
there are three principal theories: (1) The pancreatic lesion is caused 
by the entrance of bile into the pancreatic duct by reason of an obstruc- 
tion at the outlet of the common duct; (2) the lesion is caused by an 
infection travélling from an inflamed gall-bladder to the head of 
the pancreas by the lymphatic route; (3) that duodenal contents are 
forced into the common duct through the ampulla, and so into the 
pancreatic duct. Infected bile aspirated from the inflamed gall» 
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bladder exercises a much more severe necrosing and inflammatory 
effect upon the pancreas than does normal bile. Chemical investi- 
gation of infected bile has not yet proved that this difference of effect 
is due to an increase in concentration of the bile salts as the result of 
bacterial action on the bile. Mild grades of pancreatic swelling as 
estimated clinically are certainly possible and are represented by 
edema with early necrosis of the parenchyma, presumably the result 
of bile invasion. The clinical statement in operation records as to 
the presence of ‘a somewhat thickened and indurated pancreas’’ is 
probably a correct interpretation of fact in most cases. The gall- 
bladder, under conditions of irritation from stone or inflammation, is 
probably able to go into strong muscular contraction and the hypoth- 
esis is set up that such contractions may provide sufficient driving 
force to cause invasion of the pancreas with bile. The common duct 
sphincter is provoked to resistance not only by the acidity of the duo- 
denal contents but also by sudden distention of the common duct 
through unexpected rises of pressure in the gall-bladder. 

Surgical Management of Gastric Ulcers.—BaLrour (Ann. Surq., 
1921, 74, 449) says infectious foci should be systematically searched 
for while postoperative direction of diet and habit of living should be 
included in present surgical management. The selection of operation 
is of great immediate importance and it is very probable that further 
progress will come from intelligent selection and application of methods 
now known rather than from additional operative methods. Four 
main considerations upon which the value of any operation for gastric 
ulcer should be judged are simplicity, applicability, immediate results 
and ultimate results. The author finds in the study of the Mayo 
Clinic cases that gastroenterostomy with cautery excision of the 
ulcer surpasses other methods by these standards. Gastro-jejunal 
ulcer is not wholly a sequel or complication of gastroenterostomy. 
Ulcers occasionally recur and new ulcers also form sometimes after 
any type of gastric operation. The author believes that the routine 
eradication of all septic foci and the adoption of a proper postoperative 
‘dietary and therapeutic regimen will, be the greatest advance in pre- 
venting these recurrences. In the question of protection against 
cancerous degeneration the problem is unsettled. There is one fact 
certain—that no operation for gastric ulcer will absolutely assure a 
patient that he will not die of gastric cancer. 

Arthroplasty.—Purtri (Jour. Ortho. Surg., 1921, 19, 421) says that 
the modern methods of arthroplasty allow us to create articulations that 
can attain functional properties which in some cases are equal to those 
belonging to normal joints. In others the new joint can fully satisfy 
the most exacting wishes of the patient. These articulations are able 
to support for many years even the work of trades which are very 
fatiguing. Some of the author’s patients operated on for arthroplast) 
of the knee and elbow have been declared capable for military service 
in the late war. In ankylosis of the lower limb it is possible to obtain 
articulations which are not only quite moveable but also able to support 
the greatest fatigue. The progress in the field of arthroplasty is due 
to the interposition method. The author makes free flaps of fascia 
lata his choice. 


| 


OBSTETRICS 


OBSTETRICS 


UNDER THE CHARGE OF 


EDWARD P. DAVIS, A.M., M.D., 


PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA. 


Uteroplacental Apoplexy and Accidental Hemorrhage.—WILLSOoN 
(Surg., Gyn. and Obst., January, 1922) reports the case of a patient 
of unknown history admitted to hospital with albuminuria and 
edema. The fundus was three fingers’ breadth above the umbilicus: 
the position of the fetus was transverse; the fetal heart was heard in 
the right lower quadrant and the pelvic measurements were slightly 
less than the average. Under appropriate treatment the albuminuria 
disappeared. Labor began with severe pains, and continued for 
about two hours when bleeding occurred from the vagina with nausea 
and vomiting. There was great pain and tenderness in the abdomen 
with prostration. The patient apparently had developed severe 
shock and considerable bleeding from the vagina. The abdomen was 
very tender; the uterus tense and hard without relaxation; palpation 
of the fetus was impossible, but the head was at the brim; the heart 
could not be heard. On vaginal examination the cervix admitted one 
finger, and no placental tissue could be found. Diagnosis was made 
of premature separation of the placenta. At operation there was 
considerable blood-stained serum in the peritoneal cavity. The 
uterus was mottled bluish, almost black in color, and the discolora- 
tion was greatest in the region of the left cornua. Both anterior and 
posterior walls of the uterus were involved. There were fissures in 
the uterine wall, running parallel with its axis. The peritoneum had 
not been torn through; the tubes and ovaries were apparently normal. 
On opening the uterus the placenta was on the left side of the anterior 
uterine wall and one-third separated. The uterus contained over a 
quart of fluid and clotted blood. The fetus was dead and was removed 
in its membranes. The uterus was not removed but closed and left, 
and salt solution was given under the skin. The patient died three 
hours after operation. At autopsy the liver was pale and softer than 
usual; the gall-bladder normal; the spleen soft; the stomach and 
intestines apparently normal. The kidneys were pale and _ softer 
than the average; the tubes and ovaries normal, while the uterus 
showed subperitoneal hemorrhages over its entire surface and in the 
broad ligament on the side. The wall of the uterus was very soft 
and the muscle fibers were separated by considerable spaces. There 
was a central necrosis of the liver lobules, showing slight pigmentation 
and slight fatty degeneration. There was also an acute degeneration 
in the kidneys and in the muscle of the uterus. There were marked 
hemorrhagic extravasations between the bundles of muscle fibers 
The placenta was apparently normal with the exception of a slight 
hyaline appearance in the stroma of the villi. The writer has collected 
reports of 69 cases including his own, and finds that, so far as causa- 
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tion is concerned, the mechanical theory of distention of the uterus, 
the forcing of blood into the uterine wall and obstruction to the out- 
flow of the blood from the uterus fail to account for all of the condi- 
tions. The weight of opinion tends to the belief that toxemia is the 
most important factor in causation. There is a striking similarity 
between the pathological picture, seen in these cases, and the result: 
produced by the toxins of snake poisons. The frequent coincidenc: 
of eclampsia and accidental hemorrhage is familiar. Possibly increased 
blood-pressure, so common in both, may be a factor. The prognosis 
is always grave, and in 50 cases in which a diagnosis was made during 
life the mortality was 38 per cent; the fetal mortality was 92.5 per 
cent in 67 cases. While all cases of accidental hemorrhage are not 
necessarily fatal and may not require operation, in severe cases occur- 
ring before or early in labor immediate operation is demanded. This 
should always be abdominal Cesarean section. Every effort should 
be exhausted before the operator proceeds to remove the uterus. If, 
however, bleeding continues, supravaginal amputation should be done. 
The Porro operation is often indicated. Uteroplacental apoplexy is 
caused by the inundation of the uterine wall with a toxin, producing 
bleeding, liberated from the placenta and naturally producing its great- 
est effect at the placental site. Accidental hemorrhage in the great 
majority of cases is a manifestation of the same process. The damaged 
state of the uterine wall tends to cause both intra-abdominal and post- 
partum hemorrhage. Where the cervix is undilated and hemorrhage 
is severe abdominal Cesarean section with hysterectomy is indicated 
Treatment of Abortion Complicated by Fever.—Herserer (Zentralh/ 
f. Gyniik., 1921, p. 859) has studied cases of abortion complicated by 
fever by making a bacteriologic examination of the blood, the contents 
of the uterus and the placenta. Fifty cases were available for these 
studies. The results are of decided interest and show how complicated 
are the findings in bacteriologic cases and how much dependence must 
be placed on clinical symptoms alone. Within forty-eight hours after 
the occurrence of the abortion 42 of the patients (84 per cent having 
fever) were treated by the emptying of the uterus with operative 
means. These patients made a rapid convalescence without fever and 
were discharged in good condition in eight or nine days. The interest- 
ing part of this paper, which narrates minute and painstaking bacteri- 
ologic study, is the statement that one cannnot base treatment on the 
bacteriologic findings in these cases. One must plan his treatment 
entirely upon the clinical symptoms, including a very thorough and 
careful bimanual examination. The writer’s experience causes him 
to believe that the best treatment for cases of abortion with fever is 
to clear out the uterine cavity at the earliest possible moment. HELLEN- 
DALL (Zentralbl. f. Gynik., 1921, p. 867) has tried to apply the use of 
Dakin’s solution, as employed by surgeons during the war, to obstetric 
and gynecologic cases. In 6 cases of abortion complicated by fever, 
after the uterus had been thoroughly emptied by an injection of from 
1 to 3 quarts of 0.5 per cent Dobert’s solution there was a rapid fall o! 
temperature. A similar result was obtained in a patient who had 
parametritis and hemorrhage after an abortion at the fifth month 
and when the uterus had been emptied. In this case a midwife had 
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attempted to extract the placenta. The patient’s condition greatly 
improved and in three days she was practically convalescent. In 
another case of abortion at three months with retained placenta and 
very offensive discharge, two quarts of Dobert’s solution were used as 
an injection followed by the rapid decline of the temperature. There 
were 6 patients in whom the fetus had died at about the sixth month. 
In some of these cases the membranes had ruptured and in others 
they were unruptured; in some the cervix was dilated and in some it 
was closed. Some had fever without chills and others had chills and 
fever. These patients were treated with copious irrigation with 
0.5 per cent Dobert’s solution. In 2 patients the night after the 
injection was made the temperature rose very considerably and the 
patient had chills, but after this the temperature fell and the patient 
improved. In the other cases the use of the remedy was not followed 
by chills. Perhaps the most interesting result was obtained in the 
case of a patient who had fever during delivery. The attending 
physician had stated that the patient required Cesarean section and 
she had been in labor from four to twenty-four hours. The mem- 
branes had ruptured three days previously. A midwife in attendance 
had examined the patient repeatedly during each day. The attending 
physician had made an attempt to deliver by forceps. The patient’s 
pulse was 124; her temperature 102.5° F. The os uteri was about 
two-thirds dilated. The true conjugate was 7.5 cm. and the fetal head 
was freely movable at the pelvic brim. After a delay of ten hours, 
during which the patient had pituitrin given three times, the head 
became fixed in the pelvic brim and the cervix more largely dilated. 
There was an episiotomy performed and a living child was extracted 
by the high application of the forceps. The placenta and the amniotic 
liquid had a very foul odor. After the uterus was emptied it was 
copiously irrigated with three quarts of Dobert’s solution. During 
the first four days after delivery her temperature reached 102° F.; 
pulse 120, with very foul discharge from the uterus. After that the 
symptoms subsided and the patient did well. 
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Radiation versus Surgery in the Treatment of Myomata.—'lhe 
working rules that have been adopted by Crossen (Jour. Missouri 
State Med. Assoc., 1922, 19, 55) are that radium is the preferable form 
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of treatment in uncomplicated small and medium-sized myomata in 
patients in the menopause or near the end of the child-bearing period. 
Persistent bleeding is usually the serious symptom in these cases 
and this is promptly controlled by radium, which checks all bleed- 
ing, menstrual or otherwise. Nearly all properly selected cases prove 
i amenable to this treatment. It is very important to exclude carci- 
noma of the endometrium by performing a diagnostic curettage 
before subjecting the patient to radium treatment. In patients 
with kidney, heart and other complications giving undue operative 
risk, radium may be reasonably tried in the somewhat larger 
growths, especially in those cases where roentgen-ray treatment pro- 


duces such marked nausea and ill feeling that it is not advisable to 
continue it. The larger growths in patients presenting undue operative 
i risk are best handled by deep roentgen-ray therapy. In most cases 
this will, after a time, stop the bleeding temporarily and give a chance 


to build up the patient for operation. If she cannot be gotten into 
i condition for operation, continuation of the roentgen-ray treatment 
may stop the bleeding permanently and diminish pressure symptoms 
by shrinking the growth. If preferred, the smaller growths also may 
be treated by roentgen-ray instead of radium, with practically the 
same percentage of symptomatic cures. In over 600 reported cases 
of myoma treated by roentgen-ray the bleeding was stopped in ap- 
proximately.95 per cent. However, the roentgen-ray treatment has 
the disadvantage of extending over a long period of time, or if given 
in more massive doses in a short period, of upsetting the patient's 
digestive and nervous systems, in some cases to a serious extent. Large 
growths, larger than a grapefruit, are best handled by operation. It 
is not practicable to fix an arbitrary limit of size as other complications 
have a bearing on the decision. For example, pedunculated subperito- 
neal growths are not so favorable for radiation as those embedded in the 
uterine wall and hence must more often be removed by operation. 
Again, a single large growth is not so favorable for non-operative 
treatment as a myomatous uterus enlarged to the same size by a number 
of small nodules. In young women, in whom preservation of the 
child-bearing function and of menstruation is desirable, myomectomy 
is the preferable form of treatment, where any serious treatment at 
all is necessary. In many of these cases the myomata may be re- 


; moved without disturbing the functions of the uterus. However, 
a point to be kept in mind is that when the abdomen is opened it ma) 
ie be found necessary to sacrifice the uterus in order to remove the tumors 


completely, hence myomectomy should be advised only after care- 
ful consideration of all the features of the case. If the growths are 


' not of a size and location necessarily interfering with pregnancy or 
. labor, it would be well to try first to check the bleeding by other means, 
i such as curettage and internal medication. If these measures fail, it 
may be advisable in exceptional cases to employ light doses of radium 


or roentgen-ray, with the idea of giving just enough to control abnormal! 
bleeding but not enough to affect ovarian or uterine function seriously. 
But in spite of advances made in the regulation of the dosage and the 
enthusiastic assumptions of some authorities, the writer regards this 
as hazardous to the preservation of function and hence employs these 
measures for this purpose with very decided caution. If the roentgen 
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ray is used, it is preferable to apply it to one side only, so that one 
ovary will remain unaffected. In complicated cases, the complications 
often make operation advisable in a growth which if uncomplicated 
would be suitable for radium or roentgen-ray treatment. The com- 
plication may be inflammation of some adjacent structure, for example, 
appendicitis or salpingitis. Such associated trouble is found in a 
considerable proportion of the cases of myoma. It should be re- 
membered that a myoma that begins to grow after the menopause 
is probably undergoing a degenerative change of some kind and should 
he promptly removed if the patient is a safe operative risk. 


Treatment of Inoperable Cervical Cancer.—Anyone familiar with 
the subject will realize that there are more cervical cancers that are 
inoperable when first seen than there are cases suitable for the radical 
operation. Radium has been of inestimable value in the palliative 
treatment of the inoperable cases; but unfortunately radium is avail- 
able to a comparatively small number of the profession, while the 
inoperable cases of cancer of the cervix are of necessity left to the care 
of practically all of the general practitioners, many of whom are at a 
loss to apply any treatment as a palliative. In view of these facts 
GELLHORN (Jour. Missouri State Med. Assn., 1922, 19, 59) calls 
attention to a method of treatment which he originated fifteen years 
ago and which he considers second only to radium in the suppression 
of the awful symptoms of inoperable cancer of the uterus. The technic 
is briefly this: The cancerous masses occupying the cervix are scraped 
or scooped out with a curette, or, better still, with a very large, sharp 
spoon. This may require a few whiffs of ether or chloroform, but in 
many cases a preliminary injection of morphine renders this short 
initial step painless. Do not lose time with attempts at checking the 
bleeding, which is usually abdundant, but raise the foot end of the 
examining or operating table and insert into the vagina a well-lubricated 
Ferguson or other tabular speculum. Pour into this speculum a table- 
spoonful of pure acetone, which will check the bleeding immediately. 
Lower the speculum after about ten minutes and permit the acetone 
and clotted blood to run out, and fill the speculum once more with pure 
acetone. The speculum is now held in place for about fifteen or twenty 
minutes, usually by the patient herself, after which time the table is 
lowered so that the fluid will run out of the speculum. The latter is 
now thoroughly washed out with cotton pledgets soaked in water and 
then withdrawn. No packing is left in the vagina. There is absolutely 
no pain connected with the procedure, provided that the acetone does 
not touch the vulva. Even a single drop of acetone upon the mucosa 
of the vulva would cause an intense burning, which, however, can be 
relieved at once by washing. it off with water. It is for this reason 
that a tubular and not a bivalve speculum must be inserted, and that 
the amount of acetone used must not be so large as to run out and over 
the vulva. The treatment as outlined above is repeated every two 
days for at least three weeks, except that the curettage is omitted. 
Later the intervals between treatments are lengthened to three or 
four days, and as the condition responds to the applications, treat- 
ments are given only as the case requires. The beneficial effect of the 
treatment is usually very prompt. The hemorrhages are as a rule the 
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first to disappear. The discharge becomes more watery and soon 
loses its offensive odor. The general condition of the patient improves 
fairly rapidly as appetite and strength return, and the severe pain 
which had interfered with sleep usually decreases to such an extent 
that very small doses of opiates or even salicylates suffice. Gradually 
the crater in the vagina shrinks perceptibly and the patient regains, 
for a time at least, the feeling of good health. The writer has been 
able to prolong life in this manner with a certain degree of comfort in 
hundreds of cases, but in spite of such good results he still insists that 
radium is the best treatment of inoperable cancer of the cervix if it 
is obtainable, but where not obtainable the acetone treatment is th 
best substitute. 

Results of Operations for Uterine Prolapse.—The results of oper- 
ations for uterine prolapse, as reported in the literature, after careful 
follow-up investigation, have been rather disappointing to SPALDING 
(Calif. State Jour. Med., 1922, 20, 2), so he determined to investigate 
the results obtained in a series of 76 patients operated upon in the 
Stanford University School of Medicine. All of the patients in this 
series had cystocele and 68 had rectocele. The cervix was lacerated 
in 52 of the patients, eroded in 38 and hypertrophied in 52. The 
uterus was retroverted in 51 patients, was prolapsed to the vulva in 
26, through the vulva in 16, and presented outside the vulva with 
cystocele and rectocele in 34 patients. The chief complaint with 59 
patients was “falling of the womb,” although 32 mentioned backache 
In all but 1 case some type of perineorrhaphy was done, and in 6 of 
the more recent cases the rectum was supported by a more extensive 
proctopexy. In somewhat less than half, the cervix was repaired 
either by amputation or trachelorrhapy. 2 patients died from the 
operation and 13 could not be traced, while of the remaining 61 patients 
in the series, all but 8, or 87 per cent, were entirely cured of their original 
complaints. On 19 patients at some subsequent examination, it was 
possible to demonstrate some degree of recurrence, although many 
of these patients were relieved of their original complaints. 3 patients 
had decided prolapse of the uterus. The operations for these patients 
had not been well planned, inasmuch as the uterus, which reprolapsed 
after an interposition operation, was pathological and should have 
been removed, the patient being cured by a subsequent vaginal hysterec- 
tomy. In a second case, the interposing the cervix under the bladder 
after a subtotal vaginal hysterectomy was not successful, the patient 
later being cured by suspending the prolapsed cervix by laparotom) 
Cystocele recurred with 9 patients, but this is an entirely preventable 
recurrence if the pelvic fascia is overlapped under the bladder. Rectocele 
recurred in over 22 per cent of the cases no matter what particular 
type of perineorraphy was done. As a result of his investigation 
the writer concludes that prolapse of the uterus can be cured with a 
very small degree of operative risk if the patients are carefully observed 
before operation to exclude other causes for cystitis and backache 
Prolapse should recur only rarely after operation and cystocele never, 
provided infection can be excluded. Rectocele is more difficult to 
cure unless a high dissection of the posterior plane of the pelvic fascia 
is made and the rectum fixed to a point behind the cervix. 
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Treatment of Choked Disk by Excision of the Sheath of the Optic 
Nerve.—Kusik (Alin. Monats. f. Augenhk., June, 1921, p. 898) sets up 
the following indications for the treatment of choked disk appearing 
with symptoms of brain tumor or increased intracranial pressure. 
(1) All localizable and accessible brain tumors are to be subject to 
radical operation. (2) In cases of non-localizable brain tumors, 
including pseudo-tumors, palliative interference upon the skull is to 
be practised (trephining). (3) Miiller’s operation of excision of the 
sheath of the optic nerve is to be practised as the least dangerous 
operative inteference in all cases in which operation upon the brain is 
refused, and in cases of absence of any special etiology for the occurrence 
of the involvement of the papilla, when the neurological examination 
does not indicate a brain tumor; but even in these cases, where the 


seat of the effect can not be assumed to lie within the posterior 
portion of the skull, lumbar puncture is the operation of first choice. 
(4) Where the choked disk does not subside after a palliative opera- 
tion, or the vision continues to deteriorate, early excision of the sheath 
should be superadded. In any event, the writer regards this operation 
as a valuable addition and deserving of extended application. Further 
experience should lead to greater precision in the indications. 


Genesis of Myopia.—Probably no question in the entire range of 
ophthalmology has received greater attention than this of the origin 
of myopia. The subject is still a live one, as is evidenced by the dis- 
cussion which is constantly reappearing in the literature. In this 
connection, Hanssen (Klin. Monats. f. Augenhl:., August, September, 
1921, p. 171) publishes the results of autopsy of a case of high myopia 
which, in his opinion, clearly shows the relation between the position 
of the myopic globe to that of the optic nerve in the orbit. In this 
case, as is well shown in an accompanying photograph, the enlarged 
globe was seen to extend backward with the nerve markedly curved 
in the shape of an S. This case, in his opinion, clearly demonstrates 
that the nerve not only exercises no traction upon the posterior pole, 
but that, on the contrary, the bulb exercises a force of compression 
backward upon the nerve. It may be of interest to give a short 
resume of the hypotheses as to the origin of myopia which assume some 
sort of traction between the globe and the nerve. Hasner supposed 
the optic nerve to be absolutely or relatively too short, so that during 
convergence the nerve caused traction upon the sclera in the region 
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of the posterior pole. Weiss favored the same view: According to 
him the free portion of the nerve between the foramen opticum and 
posterior surface of the sclera is too short. In 1908, Levinsohn empha- 
sized the significance of the position of the head during near work; 
he assumed that upon bending forward of the head, the eyeball advanced 
through gravity and venous congestion; the optic nerve, fixed as it 
is, by connective tissue, bloodvessels and nerves, exercises a not unim- 
portant drag upon the posterior pole and thus occasions the well-known 
myopic deformation; this writer attempted to establish his hypothesis 
by experiments upon animals. Finally, Dinger made exhaustive studies 
upon the influence of the position of the head upon that of the eye, 
and also of the shape and interior configuration of the same. He 
agrees with Levinsohn that from the forward sinking of the globe, 
traction must occur by the relatively shortened nerve; such traction, 
though slight, he regards as adequate in the developing eye of youth 
to result in enlargement at the posterior pole and lengthening of 
the axis. 

Artificial Eyes.—Covutoms (Archiv. d’ophtalmol., November, 1921, 
p. 677) urges the constant wearing of the newer forms of double-shelled 
prothesis, as against the former method of wearing the older models 
(simple shells). The latter offer, by means of their posterior concave 
wall, a lodgment for the tears, forming a veritable moist chamber 
which macerates the conjunctiva, such maceration causing irritation 
of the mucous membrane and the mucopurulent secretion, involving 
the unpleasant necessity of removing the shell during the night and 
frequently cleansing the orbit. With the double shells there is no 
space between the bottom of the ocular cavity and the posterior sur- 
face of the artificial eye; the tears circulate normally and carry awa) 
to the lacrimal drainage apparatus dust and other impurities; no 
cleansing lotions of any kind are required. To secure perfect tolerance, 
the shells must be perfect in finish and polish; imperfections hardly 
supported during waking under frequent winking, become insupport- 
able at night when the lids are closed. The shell should be relativel) 
small and a new one substituted when the first one loses its polish. 
These shells naturally do not last very long, being worn constantly 
eight or ten months on an average. On the other hand, not having 
to be handled and frequently cleansed, there is little danger of acci- 
dental breakage. 

Difference in Size of the Pupils; Homolateral Miosis from Para- 
sympathetic Repercussion in Affections of the Head.—Laron (Anna. 
d’oculist., October, 1921, p. 736) concludes that unilateral affections 
of the head, traumatic or otherwise, may occasion an inequality of 
the pupils, in the form either of homolateral mydriasis or miosis. In 
the former case, the lesion, in general superficial, provokes an irri- 
tation of the centripetal fibers of the thorax lumbar sympathetic 
system which spreads to the bulbar pupillo-motor nucleus of the same 
system, resulting in dilatation of the pupil of the same side. In the 
second case (miosis), the lesion, in general profound, provokes an 
irritation of the centripetal fibers of the cranial para-sympathetic, or 
autonomous system, which likewise spreads to the meso-cephalic 
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pupillo-motor nucleus depending upon the same system, giving rise 
to a narrowing of the pupil of the same side. Such mydriasis and 
miosis, from repercussion, are accordingly of the spasmodic type. 
Beside their homolaterality, they possess characteristics in common 
of not directly altering the sensory-motor reactions, and of not being 
accompanied by other elements of the syndromes of excitation or 
paralysis of the cervical sympathetic or third nerve; such anisocoria 
becomes more marked in darkness, while it diminishes and tends to 
disappear in bright light. be 

Ocular Disturbances Complicating Otitis Media.—GurpiL (Paris 
Thesis, 1921) finds that the ocular complications occurring in the 
course of otitis media are paralysis of the sixth nerve (9 per cent) and 
papillary stasis, with or without neuritis, 60 per cent. The paralysis 
is encountered particularly in those cases of otitis with intracranial 
complications: The immediate causes are diverse: Foci of circum- 
scribed meningitis, cerebellar abscess, thrombo-phlebitis. Cases have 
also been observed without intracranial complications; the pathogen) 
of these is difficult of explanation: In these, too, quite probably there 
is some affection bearing directly upon the nerve. The alterations 
of the optic nerve observed in the course of otitis, present themselves 
under two forms: Simple papillary stasis, unaccompanied by im- 
mediate signs of disturbance of function in cases where ventricular 
hypertension is alone present; stasis with neuritis and rapid failure 
of vision, when to the ventricular hypertension is added a meningeal 
infection along the sheath of the optic nerve. Systematic exami- 
nation of the fundus in the course of otitis media accompanied by 
general symptoms will alone render possible the detection of such 
alterations of the optic nerve. Treatment depends upon early diag- 
nosis; good results are obtained in papillary stasis particularly. Lum- 
bar puncture will be of service in cases of slight hypertension; it must 
be repeated several times. In cases of hypertension with papillary 
stasis, recourse must be had to decompressive craniectomy; to be 
effective intervention must be made before the process has proceeded 
to atrophy. In stasis with neuritis, vaccino-therapy is of prime im- 
portance where it has been possible to isolate the infectious germ. 


Inequality of the Pupils as an Early Sign of Pulmonary Tubercu- 
losis.—The idea of the frequency of inequality of the pupils in pleuro- 
pulmonary affections is not a new one; it has been referred to during 
the past years by numerous writers. SeERGENT (Bull. de l’ Acad. di 
méd., April 12, 1921) has made a study of the subject, especially in 
pleuritis of the apex; he has shown the importance and frequency 
of unilateral mydriasis from irritation of the sympathetic as a diag- 
nostic mark of early lesions—at times preceding all other signs. The 
same writer has studied a latent inequality rendered manifest by 
instillation of a weak solution of atropin, 1 : 1000. Before making the 
test, it is necessary to make sure that the eye itself is free from disease. 
After instillation, the beginning of the reaction must be observed 
attentively; it commences in general after ten or twelve minutes, 
and increases progressively to become complete at the expiration of 
twenty to twenty-five minutes; one pupil begins to dilate before the 
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other, increases more rapidly to its maximum, and first loses the light 
reflex, following which equilibrium between the two pupilsisreéstablished, 
both being completely and equally dilated during two or three days. 
In the reverse order, the healthy pupil returns to its normal condition 
first, while the other remains larger for a longer time. A detail of 
great importance is the instillation of the identical quantity of the 
solution in each eye. The writer sums up the results obtained by the 
following statistics: 10 cases without pulmonary lesion, test entirely 
negative; of 18 cases with confirmed unilateral pulmonary lesion, 
in 11 the pupil test was positive; in 3 cases of absence of pupillary 
inequality under atropine there was evidence of cicatricial lesions in 
the chest; in 23 cases with uncertain physical signs, in 15 the test was 
positive upon the side which had aroused suspicion upon auscultation ; 
in 7 cases with inequality before instillation, the condition became more 
marked after atropine; in 1 case the inequality was reversed after 
instillation, but in this case there were bilateral lesions. The above 
results seem to establish the value of the test; in fact, they are con- 
firmatory of results already obtained by Cantonnet in the same way. 
It thus appears that the test may render considerable service clinicall) 
in affording an additional diagnostic element in doubtful cases. 


Tuberculous Dacryoadenitis.—Brauvieux and PEsME (Archiv. d’ 
ophtal., January, 1922, p. 22) conclude that tuberculosis of the lacrimal 
gland is an extremely rare affection. It occurs under two forms: Ex- 
ceptionally as a caseous process, and more commonly as a sclerosis. 
It is found in patients with manifest tuberculosis, and again in youths 
or adults apparently free from all bacillary taint. The disease of the 
gland is of hematogenous origin, being secondary to some apparent 
lesion or else to an unrecognized deep focus of infection. The pro- 
cess is an attenuated one, little virulent; it is characterized pathologi- 
cally by perivascular and periacinous infiltration of inflammatory cells 
accompanied by typical or atypical giant cells; scleratizing fibrous 
tissue predominates, forming a barrier to the infection and limiting 
the same to small circumscribed islets, in the midst of which normal 
or degenerated acini are visible; Koch’s bacillus is almost uniformly 
absent. Attenuated tuberculosis of the lacrimal gland presents itself 
in the form of an indurated tumor with slightly irregular surface, 
mobile, painless, increasing slowly, and capable of spontaneous re- 
cession; it may be uni- or bilateral. The prognosis, so far as the local 
disease is concerned, is favorable; the general prognosis depends upon 
the degree of systemic tuberculous involvement. The affection ma) 
be confounded with benign tumors of the lacrimal gland (adenoma, 
adenofibroma) and especially with simple sclerotic hypertrophy 
(chronic dacryoadenitis) which it resembles even to the histological 
appearances. The diagnosis may be confirmed by inoculation into 
guinea-pigs. Treatment can be expectant, spontaneous regression 
being possible: The rational method, however, is extirpation. 
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The Endothelium in the Healing of Aseptic Wounds in the Omentum 
of Rabbits.—(A continuation of recent interesting experimental in- 
vestigations of the mononuclear wandering cell of endothelial origin. 
Foor (Studies on Endothelial Reactions, v. Jour. Exper. Med., 1921, 
34, 625) has resulted in certain important findings which tend to 
upset our present conception of wound healing. The writer found 
that in the development of granulation tissue in the omentum in 
animals “vitally stained” by the use of a carbon suspension, there 
was active endothelial proliferation resulting in: (1) the formation 
of new capillaries from the existing capillaries; (2) the formation 
of vitally stained endothelial phagocytes; (3) the formation of cells 
bearing carbon granules (thus indicating their endothelial origin), 
hut which also showed fibroglial and collagen fibrils. This third group 
was somewhat difficult to classify. In all essentials they were fibro- 
blasts, except that they contained particles from the injected carbon 
suspension. This led the writer into a very attractive hypothesis 
regarding granulation tissue, namely, that both the endothelium of 
the vessels and the connective tissue of the part are stimulated in 
such a way that reversion to an embryonal character occurs. In 
this state it is apparent that connective tissue cells may be phago- 
cytic for particulate substances, as has been claimed by some, and 
further, embryonal endothelial cells may even differentiate as fibro- 
blasts under the stress of the need for tissue repair. The writer be- 
lieves that under these conditions (wound repair) a mesenchyme is 
formed in which all three types occur, and that they are interchange- 
able when in the embryonal state. He believes that the endothelium 
furnishes by far the greater part of the mesenchymal tissue, basing 
this opinion on actual counts of mitoses in fixed tissue cells as com- 
pared to similar counts on vascular endothelium. The formation of 
collagen fibrils apparently independently of cellular activity is also 
reported. The writer considers further investigation of Baitsell’s 
work in this line necessary. The nature of the experiments, in which 
silk sutures were employed, made possible a study of the foreign- 
body gaint cell, or endothelial syncytium, with the interesting findings 
that both fusion and nuclear division are probably responsible for the 
formation of these structures. Fusion has been observed and would 
seem from a study of the origin of the endothelial wandering cell to 
be the logical process. The writer has further corroborated this view 
by noting the breaking up into individual cells of syncytia, after the 
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silk stitch had been completely absorbed. But equally interesting in 
his finding (in two instances shown in photographs) of mitotic figures 


{* in syncytia. The mesothelial layer covering the omentum was neve1 
1 shown to give rise to phagocytes and simply covered the denuded sur- 
i face, as does the epithelium in skin wounds. 

i 

Studies on the Nature of the Action of Non-specific Protein in Dis- 
ne ease Processes. I. 7'yphoid Protein (Dead Typhoid Bacilli and Solub|: 
3 Toxin).—Certain microérganisms, such as the diphtheria and tetanus 


bacillus, do their damage to body cells by a soluble toxin produced 
| at the local site of infection, while others, such as the typhoid 
and influenza bacillus and the pneumococcus, wrought their havoc 
i upon liberation of their endotoxin. Cowre and Kempton (Jour. 
; Med. Research, 1921, 42, 227) conducted a series of experiments as to 
whether the “sterilizing” changes which occur in the body after an 
intravenous injection of foreign protein may be explained on purely 
{ physical or physicochemical grounds. Guinea-pigs which received 
intravenous and subcutaneous injections of dead typhoid bacilli (300, 
000,000 to a 150-gram pig) showed a definite reaction which was of 

less severity than that seen in man. It was found that dead typhoid 
. bacilli, after being in contact with diphtheria toxin at 37° C. for one 
hour, did not form a permanent union with the toxin or alter the toxic 
effect of the fatal doses of the toxin when introduced along with the 
} toxin, subcutaneously, into guinea-pigs. There was not sufficient 
absorption or adsorption of the toxin to lessen the effect of the fatal 
dose when dead typhoid bacilli were allowed to remain in intimat« 
contact with diphtheria toxin at 37° C. for two hours and then separated 
from the toxin by centrifugalization. Dead typhoid bacilli did not 
protect against a lethal dose of diphtheria toxin given one week after 
the last intravenous or subcutaneous injections or near the same tim« 
of the injections. Similarly, dead typhoid bacilli, where injected 
intravenously simultaneously with or on alternate days after the in- 
troduction of diphtheria toxin, furnished no protection to guinea- 
pigs against the toxin. 

Il. Horse Serum and Soluble Toxin.—In a second communication, 
Cowl1ke and GREENTHAL (Jour. Med. Research, 1921, 42, 261) called 
attention to the fact that 1 ce of normal horse serum, when injected 
subcutaneously or intravenously into guinea-pigs at the same time as 
diptheria toxin, would always protect against a fatal dose or even as 
high as eight fatal doses, while larger doses of the horse serum pro- 
tected against larger doses of the diphtheria toxin, although the effect 
was not necessarily proportional. The highest protection was 15 M.L.1) 
with 3 ce of horse serum. The protecting power of the horse serum 
was found to reside in the protein portion rather than the alcoholi: 
soluble fraction. 


Effect of Blood from Immune Animals upon Transplantable Tumors. 
Many investigators have reported conflicting conclusions concern- 
ing the effect of “immune” serum on transplantable tumors in various 
laboratory animals. Kross (Jour. Cancer Research, 1921, 6, 25 
injected, intraperitoneally, one group of Marshall rats with blood 
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from August rats; a second group of Marshall rats with blood from 
normal Marshall rats and a third group with no blood. All three 
groups were then inoculated with grafts of 0.002 gm. of the Flexner 
rat carcinoma in the right axilla. The same procedure was instituted 
in the August rat, the immune Marshall rats being used as a source 
for the immune blood and the Jensen rat sarcoma being inoculated. 
It was observed that the transfused blood accelerated rather than 
retarded the development of the tumors as to both time and intensity 
of growth. The writer states that “if immune bodies do exist in 
animals that are refractory to tumor growth, they are not resident in 
the circulating blood.”” In order to determine whether the blood or 
other proteins injected acted as a food, a series of rats were injected, 
intraperitoneally and subcutaneously, with blood, and another series 
with egg white. One ce of each was administered every three days 
over a period of six weeks. All animals were then inoculated with 
the Jensen rat sarcoma. No appreciable difference was noted in the 
growth of the tumors in the inoculated rats or the controls, the writer 
believing that the blood did not act as nutriment. 


An Inquiry into the Distribution of the Blood Groups in Patients 
Suffering from ‘‘Malignant Disease.”’—— ALEXANDER (British Jour. 
Exper. Path., 1921, 2, 66) studied the blood groups of 50 patients with 
‘malignant disease,’ a term including cases of carcinoma, sarcoma, 
rodent ulcer and leukemia, this last condition being regarded provision- 
ally as a sarcoma of the hemopoietic system. The routine method was 
to test the patient’s corpuscles against known Group II and III sera, 
a time limit of sixty seconds for the reading being maintained. As 
controls, the blood group was determined in 50 normal persons and 
in 125 cases with other diseases, notably tuberculosis, syphilis and 
tetanus. It was found that, while persons belonging to all four groups 
are liable to malignant disease, those in Groups I and III appear to 
be peculiarly susceptible, and the clinical type of disease is, as a rule, 
more malignant. 


The Influence of Chaulmoogra Oil on the Tubercle Bacillus. 
Although Walker and Sweeny found that the sodium salts of the total 
fatty acids of chaulmoogra oil (chaulmoogrates) were highly bactericidal 
for the tubercle bacillus in vitro, Kotmer, Davis and JaGer (Jour. 
Infect. Dis., 1921, 28, 265) were unable to demonstrate any appreci- 
able germicidal effect in vitro of undiluted chaulmoogra oil and dilutions 
in paraffin oil on a virulent strain of bovine tubercle bacilli when 
McMaster’s technic was used. In a second series of experiments, 
it was found that undiluted and diluted chaulmoogra oil exerted no 
appreciable germicidal influence on B. tuberculosis when a vitro-vivo 
method, utilizing guinea-pigs, was employed. It was also learned that 
chaulmoogra oil in doses of 0.2 ce per 100 gm. of body weight administered 
by intramuscular injection at weekly intervals had little or no effect 
on the course of tuberculosis in infected guinea-pigs. The chaulmoogra 
oil was relatively nontoxic for the guinea-pigs. 
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Reinfection in Tuberculosis. Experimental Arrested Tuberculosis 
and Subsequent Infections.—‘“ The observant student of the histor) 
of tuberculosis will be inclined to reflect that the problems concerning 
it have a way of recurring.” Batpwin and GARDNER (Am. Rev. 
Tuberc., 1921, 5, 429) have been studying the question of reinfec- 
tion in tuberculosis, with special reference to experimental arrested 
tuberculosis and subsequent infections. These authors state that it 
seems to them that the frequency of infection is one of the most 
important of modern problems in tuberculosis, and to it they have 
devoted their efforts. By frequency of infection is meant the actual 
number of implantations of tubercle bacilli received into the body from 
outside sources, not the metastatic spread of a preéxisting focus ot 
tuberculosis; in short, exogenous reinfection as distinguished from 
endogenous spread by any or all ways, internal or external, but originat- 
ing in the individual himself. The authors have taken a broad and 
philosophical view of the situation and summarized their results as 
follows: In the face of many complexities it is presumption to marshal 
the known facts into a law applicable to all cases of a disease exhibiting 
such great contrasts. The medical world seeks for a formula or creates 
one according to the degree of dogmatism of its author. Then comes 
a world war and its aftermath of disease and privation; the formula 
does not apply and confusion reigns again. It is indeed a disquieting 
thing to contemplate the reported large increase of tuberculosis in 
Europe and then point to the steady fall in mortality from this diseas« 
up to the war years as due to the suppression of the tubercle bacillus 
Moreover the abrupt fall of the tuberculosis death-rate in this countr) 
since the influenza pandemic has puzzled those who predicted a large 
increase of tuberculosis following the war and the pandemic. Har- 
monizing these experiences presupposes more knowledge than we possess, 
yet not all is mystery. There is a period between the date of infection 
and the recognition of tuberculosis as a disease that is lost to us in too 
many cases. The symptoms are absent or too vague and fleeting for 
our present methods of detection. There are, it is true, the earliest 
hemoptyses without other symptoms, the definite pleurisies, not to 
mention the external forms of tuberculosis possible of early discovery 
The postmortem not infrequently reveals a group of fairly early tuber- 
cles in the lung parenchyma and oftener well-marked tracheobronchial! 
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involvement of uncertain age in individuals dying from other causes. 
These are not, by any means now at our command, connected with a 
definite period of time of infection unless we are to except children. 
There are primary infections, progressive and fatal at all ages. In 
the races recently brought into contact with tubercle bacilli the matter 
offers the simple explanation that there is no resting period once the 
infection had begun to spread. The elements of dosage and frequent 
cumulative infection must be considered in these cases because of the 
manner of life of the people. When acute primary tuberculosis is 
suspected in an adult of the white race and of cleanly habits there has 
been a tendency to assume an unusual virulence of the bacillus, ignoring 
the possible absence of resistance from lack of previous infection. 
Certain families have been devastated by acute tuberculosis where we 
should expect early infection, and, from the relative immunity thus 
acquired, a slower course of the disease. It must be remembered that 
not all the individuals in such families do in fact exhibit such acute 
forms of the disease, and some, perchance, escape altogether. These 
again are the puzzling contradictions. To return, therefore, to the 
main fact of universal infection, single or repeated, for an interpretation 
of all these variations. It is evident that successive infections do occur 
and that the first often modifies the course of the later ones. In com- 
parison with the ease with which a primary infection is acquired the 
later inhaled and ingested bacilli are resisted more or less strongly by the 
relative “immunity from infection.” In applying these principles to 
human tuberculosis many evidences of confirmation are noted which 
in the main are satisfactory. There are reasons to suspect mild infection 
both as to quantity and virulence, occurring infrequently but by a 
cumulative effect ultimately arousing the disease process. The earliest 
exogenous reinfections are probably often well resisted and may produce 
no noticeable symptoms. Good physiological functions combined with 
the immunity from infection tend to ward off further infection after 
adult age is reached. Should the conditions be otherwise than favor- 
able, or the infection frequent or potent, disease results. The authors 
discuss the unlikelihood of massive infections by inhalation and the 
doubt about other ways of reinfection. From the very small quantities 
taken in at one time and the slow development of the disease they are 
inclined to the theory of cumulative infection during childhood and 
youth. The majority of individuals who are to develop pulmonary 
tuberculosis for the first time after the age of twenty have already 
acquired it to a degree. Were it possible to discover these potentially 
diseased cases who may or may not break down we believe that there 
would be but a small percentage not accounted for among the victims 
of tuberculosis in civilized countries. It is virtually impossible to 
associate many cases of clinical tuberculosis in adults with a recent 
exogenous source of infection, except under family exposure. Even 
in family disease, as is well known, the patient often develops the first 
recognized symptoms years after the death of the relative. Many 
similar observations might be brought forward to show the futility of 
trying to place the date of infection, except in those adults (either of 
primitive races or others) hitherto unexposed because of complete 
isolation. The town or city dweller is a survivor in the sense that he has 
reached maturity in the face of more or less inevitable exposure to 
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human and bovine infection. The result of wholesale physical exami- 
nations are impressive in the number of unsuspected pulmonary cases 
in fair health. What happens to many of these may be surmised 
from the increased mortality during the war and from the sanatorium 
records of relapse. Under strain and with an acute influenza, others 
have come to knowledge but are not yet recorded in the mortality 
tables. The steady decrease of tuberculosis for years antedating 
the great war has been variously interpreted, but from the revelations 
mentioned concerning the large number of undiscovered cases the 
authors state that the lessening of opportunities for infection has not 
been accomplished to the extent desired. Yet they are persuaded that 
the frequency and quantity are lessened. Meanwhile the standards 
of life had improved, tending to prevent both exogenous and endog- 
enous additions to the already acquired war and its hardships, exposure 
and starvation. Thousands of arrested or partially arrested tubercu- 
lous persons have relapsed and their disease become progressive. 
Deaths were hastened, and together with influenza the work of years 
seemed wasted by the war. The amount of disease during the war 
attributable to reinfection cannot be estimated, but it is safe to say it 
was but little in the armies. With the crowding of the cities by workers 
and the combined strain we should frankly expect many new infections. 
The authors believe that the lesson to be learned and applied is that, 
hand in hand with efforts to safeguard the young from infection, more 
attention should be paid to safeguarding both young and old from 
disease. Without sputum and dairy hygiene the supply of dangerously 
infected young people will be kept up; without earlier diagnosis, educa- 
tion and favorable conditions of life for the prospective victims clinical 
tuberculosis will continue at an irreducible minimum. 


A Work Chair to Prevent Fatigue. —KmmMons and GoLprHwal' 
(Jour. Ind. Hygiene, 1921, 3, 154) illustrate and describe the common 
faults of seating in workrooms, offices, etc., and present a sturdy chair 
designed to give support to the small of the back while working at a 
desk or table and during intervals of relaxation. The chair described 
is for general use in most occupations in offices and work-rooms. The 
only adjustment to this chair is different lengths of legs. Especially 
adjusted chairs may still be necessary for special jobs or special indi- 
viduals, but the adjustable chair often needs an adjustor. The chair 
has been successfully tested in an educational institution and in a factory 
for five years, and is enthusiastically endorsed by the managers. 


Notice to Contributors.— All communications intended for insertion in the 
Original Department of this JourRNAL are received only with the distinct under- 
standing that they are contributed exclusively to this JouURNAL. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this JouRNAL, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, providing the request for them be written on the manuscript. 

All communications should be addressed to 

Dr. Joun H. Musser, Jr., 262 8. 21st Street, Philadelphia, Pa., U.S. A. 
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The Storm Binder and 19101922 
Abdominal Supporter 


(Patented) 


Made in Philadelphia 


The 
MASTER 


Sphugmomanometer 


Desk Model 
Type C 


Write for our Literature 
S. A. on Blood Pressure 


= 


Men, Women, Children and Babies 
for Hernia, Relaxed Sacro-lliac Articulations, 
Floating Kidney, High and Low Operations, 
Ptosis, Pregnancy, Obesity, Pertussis etc. 
Send for illustrated descriptive folder 
ith physician's testimonials, measur- 


ng diagram and samples of materials. 
Mail orders filled at Philadelphia only 


—within 24 hours. 
and Instrument Co. 


KATHERINE L. STORM, M.D. 1434-38 Brandywine Street 


1701 DIAMOND ST. PHILADELPHIA PHILADELPHIA, PA. 


Precision Thermometer 


ee 


IS compound possesses the properties 
of both antipyrine and salicylic acid and 
combines the analgesic power of the one 

with the antirheumatic action of the other. It 
has been used with good results in sciatica, 


\ 
) rheumatic fever, chronic rheumatism, influ- 
enza, pleurisy, dysmenorrhea, etc.” —(New and 
Nonoffictal Remedies, 1920, American Medical 


Association.) 
RIEDEL / 


Riedel & Co., Inc. 


104-114 South Fourth Street, Brooklyn, New York City 


In Bronchitis and Tuberculosis 


Calcreose is particularly suitable as an adjunct to other 
remedial measures. Calcreose contains 50% creosote in com- 
bination with calcium. Calereose has all the pharmacologic 
activity of creosote but is free from untoward effects even when 
taken in large doses for long periods of time. 


Sample 4 grain tablets supplied to physicians upon request. 
THE MALTBIE CHEMICAL Co., NEWARK, N. J. 
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SALIPYRIN: 
| 
alcreose 


HE DERMATOLOGICAL RESEARCH LABORATORIES were 
first in the United States to produce Arsphenamine. — Due to the 
systematic efforts of our research staff, with laboratory facilities and per- 
8 sonnel adapted to intensive concentration largely in this particular field, 
we are now producing a NEOQARSPHENAMINE of such low toxicity and 


high therapeutic effect that it may be regarded as a super neoarsphenamine, 


For the convenience of physicians who 
have not ready access to reliably distilled 
sterile water, we supply a bulk package 
(illustrated) containing 10 ampoules of any 
one dosage of neoarsphenamine with 10 am- 
poules of chemically pure sterile water, ({ree 
from organic matter). SOLUTION may 
be EFFECTED in the ampoule and syringe. 


DERMATOLOGICAL 
RESEARCH INSTITUTE 


(Incorporated as an Institute for Medical Research 


NEO ARSPHENAMIN 

=H The Dermatological Research Institute 
1720-1722 Lombard Street. 
PHILADELPHIA. PA. 


1720-26 LOMBARD STREET 
1713-23 NAUDAIN STREET 
PHILADELPHIA, PA. 
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_ SI HLIM 


| The Jefferson Medical College of Philadelphia 


: Ninety-eighth Annual Session begins September 25, 1922, 
| and ends June 1, 1923 


ti FOUNDED 1825. A CHARTERED UNIVERSITY SINCE 1838. One of the oldest 


and most successful medical schools in America. Graduates number 
14,103; over 5000 of whom are active in medical work in every 
State, and many foreign countries. 


\ ADMISSION: Not less than two college years leading to a degree in 
i science or art, including specified science and language courses. 
Preference is given to those who have completed additional 
work. 


FACILITIES: Well equipped laboratories; separate Anatomical Institu' 
teaching museums; free libraries; unusual and superior clinica! 
opportunities in the Jefferson Hospital, Jefferson Maternity, 
and Department for Diseases of the Chest, all owned and 
controlled by the College, together with instruction privileges in six 
other hospitals. 


FACULTY: Eminent medical men of national reputation and unusual 
teaching ability. 


ABUNDANT OPPORTUNITIES for graduates to enter hospital service and 
other medical fields. 


APPLICATIONS should be made early. 
a : ROSS V. PATTERSON, M.D., Dean 
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GROWN MINNESOTA 


MR. UPSHER SMITH 


invites you to visit his interesting 
exhibit at St. Louis and meet him 
personally at 


SPACE 156 
SCIENTIFIC EXHIBITS SECTION 


CAPSULES FOLIA-DIGITALIS (Upsher Smith) 1 gr. in 
its. of 24, $9.00 dozen. Also in 500’s and 1000's. 


TINCTURE DIGITALIS (Upsher Smith) 1 oz. bots. only, 
$9.00 dozen. 


Special Prices to Hospitals. Write for Literature. 


UPSHER SMITH, Inc. 
Room 310-322 So. 4th St., Minneapolis, Mi ta 


EASILY ADAPTED 10 
INDIVIDUAL INFANT FEEDING 


IN BOTH NORMAL AND 
ABNORMAL CONDITIONS 


Horlicks Malted 


“Milk 


Always clean, safe and reliable. Well 
balanced, a complete food. Very 
convenient. Used successfully over 
one-third of a century. 

For the prescribed feeding also of all 
ages—anaemic, sick and convalescent. 


SAMPLES PREPAID AVOID IMITATIONS 


HORLICK’S, Racine, Wis. 


Benzylets 


take the place of opium 


as often as required. 


BENZYLETS 


in boxes of 24— 
at your druggist’s 


in so many pathologic conditions that their use in 
“the morphine habit” seems quite logical; and the 
reported results are in the main good. 


The dosage depends upon conditions; the rule 
seems to be to begin with two or three and repeat 


SHARP & DOHME 


sole makers 


PRAND 
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LOESERS INTRAVENOUS : 


HAVE MADE 


SOLUTION 


INTRAVENOUS MEDICATION 


REPUTATION \ 
BSOLUTE PURITY, 


scrupulously exact laboratory 


routines, rigidly executed chemical 
y and toxicity tests, have made and will 
/ safeguard the reputation of \ 
b ° 
NY Loeser’s Intravenous Solutions 
~ IRON AND ARSENIC MERCURY OXYCYANIDE 
IRON, ARSENIC AND MERCURY BICHLORIDE 
N PHOSPHORUS GUAIACOL and IODINE 
N SODIUM IODIDE DIGITALIS 
N SODIUM SALICYLATE QUININE 
SALICYLATE and IODIDE DIHYDROCHLORIDE 
N 
iN Clinical Reports, Reprints, Price List, “Journal of Intra- 
N venous Therapy”, will be sent to any physician on request |} Y) 
iN 
\ | 
| 
| 
\ New York Intravenous Laboratory 
100 West 21st Street 
New York, N. Y. 


LOESEA LOESER 


Producing Ethical Intrabenous Solutions 
for the Medical Profession Exclusively 


7 
A SAFE PRACTICAL 
OFFICE TECHNIC 
> 
| 
| | 
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Pyramidon 


After almost thirty years of service this drug stands out pre- 
eminent as an antipyretic, analgesic, antineuralgic and sedative. 


Pyramidon is supplied in powder form in 1 oz., 14 Ib. and 1 Ib. 
cartons, and in tablets of 5 grains in aluminum tubes of 10, and 
in bottles of 100 tablets. Prices to physicians are $1.20 per 
ounce, 40c per tube of 10 tablets, and $3.00 per bottle of 100 
tablets. 


Orthoform 


Utilizable as a local anesthetic for the relief of pain from wounds, 
burns, ulcers, excoriations and all exposed nerve-endings. Or- 
thoform is used as a powder in insufflation, as an emulsion, or in 
tabletform. Itis given internally for the relief of pain in gastric 


ulcer and gastralgia. 


Orthoform is dispensed in 1 oz. bottles which sell to the physi- 
cian at $4.50 and in 5 gram vials at 90c per vial. 


Ortho Troches 


are employed for the alleviation of 

pain and the mollification of irritation 

following all operative procedures on 

the throat. They dissolve slowly, thus 

HA producing a prolonged 

anesthetic effect. They 

M are dispensed in bot- 

tles of 100 tablets of 

T one-quarter grain each 

or of one grain each 

on. at $1.00 and $1.75 per 
Reg.U.S. Pat.Of.  hottle, respectively. 


Literature can be obtained from 


aA METZ. LABORATORIES, 


-Twenty-Two Hudson Street, New York 
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IN THE TREATMENT OF 


DIABETES 


AND IN FILLING OUT OTHER 


RESTRICTED DIETS 


The physician’s efforts are frequently defeated because 


the patient’s HUNGER is not satisfied 


CELLU FLOUR 


(CELLULOSE FLOUR) 
FILLS THE NEED IN SUCH CASES 


It helps to satisfy hunger without furnishing nourishment. 
It does not strain a diabetic’s tolerance in any way. 


CELLU FLOUR contains: 


NO SUGAR—NO STARCH 
NO PROTEIN—NO FAT 


but— 


it serves to make highly palatable products, such as pancakes, 
cookies, crackers, muffins, noodles, etc. 


Recipes and sample of Cellu Flour upon request 


THE CHICAGO DIETETIC SUPPLY HOUSE 


(DISTRIBUTERS) 
1750 WEST VAN BUREN STREET CHICAGO, ILL. 
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Well-Assimilated lodin 
SAJODIN 


Pharmacological investigations show more iodin in the tissues after 
use of Sajodin than after that of the iodides. Sajodin is palatable, 
well-tolerated, convenient, and is indicated whenever a continuous, 
moderate iodin effect is desired, as in 


Arteriosclerosis Glandular Enlargements 
Arthritis Chronic Bronchitis 


IOTHION-OIL: Superior to tincture and ointments of iodin, readily 


penetrating the skin without producing irritation and staining. 


How Supplied: SAJODIN: Tablets, 8 gr., tubes of 20; Powder in ounces 
IOTHION-OIL: | oz. bottles 


Literature on Request 
WINTHROP CHEMICAL COMPANY, Inc. 
16-22 Hudson Street, New York, N. Y. 


Cummer—A Manual of 
Clinical Laboratory Methods 


N this, the newest book on the subject, clinical laboratory methods are presented in concise and 

accessible form. While devoted largely to description of methods thorough attention is given 
to the underlying principles, the indications for performing tests and the significance of the results. In 
most chapters the plan is asfollows: (1) Outline of routine examinations; (2) description of the simpler 
qualitative methods which are frequently employed; (3) description of quantitative methods or those 
of intricate technic; (4) discussion of findings in various morbid conditions. When several methods 
are given, usually the preferred one is indicated. The method of counting blood cells has been given 
meticulously and special attention has been given to the histology and pathology of the blood. Chem- 
ical examination of the blood and urine and the relations of urine examinations to life insurance are also 
treated very fully. The section on Serum Reactions is, in effect, a monograph on the Widal, Wasser- 
mann and related tests. The liberal use of cross references in the body of the text and the synoptic 
résumés of quantitative procedures in the chapters on Blood and Urine greatly facilitate the use of 
the book in the clinical laboratory. 


Chapter Headings: Examination of the Blood—Examination of Urine—Examination of Gastric 
ind Duodenal Contents—Examination of the Feces—Examination of Sputum—Examination of Body 
Exudates, Fluids and Miscellaneous Methods—Bacteriological Methods—Appendix (Equipment, 
Stains, Vaccines—examination of a large number of specimens, etc.). 

By CLYDE LOTTRIDGE CUMMER, Ph.B., M.D., Associate Professor of Clinical Pathology, Western Reserve 
University; Associate Clinical Pathologist, Lakeside Hospital; Director of Medicine, St. John’s Hospital; Director 


of Laboratories, St. Alexis Hospital, etc., Cleveland. Octavo, 484 pages with 136 engravings and 8 plates. 
Cloth, 35.50, net. 
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IODALBIN 


A Protein-Iodine Compound for 
Internal Administration 


The therapeutic effects for which you prescribe iodides 
are produced most readily by those iodine compounds 
that are easily split up in the body. It is the available 
iodine that does the work. 


In the case of Iodalbin, contact with the intestinal 
juice severs the loose bonds that unite the iodine with 
the protein base. 


That’s what makes Iodalbin rapidly effective. 


And besides being effective, its blandness makes it 
acceptable to sensitive patients. It is especially gratifying 
to those who object to the taste and nauseating effect of 
sodium or potassium iodide. 

A fair average dose for such cases as pleuritic effusion, dry bronchi- 


tis, lead poisoning, chronic rheumatic arthritis and the minor degrees 
of hypothyroidism, is 5 grains, repeated three or four times a day- 


Even in certain other diseases—cases requiring much larger doses, 
such as tertiary syphilis and myxedema—Iodalbin can be given with 
a minimum of discomfort to the patient. 


Parke, Davis & Company 


Supplied as a 
powder in ounce 
vials and in 


| 
5-grain capsules. 
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Hayfever and Asthma—‘Scheppegrell 


CARE, PREVENTION AND TREATMENT 


ir SCHEPPEGRELL has done more work perhaps than any other man along the lines of 
the Etiology, Diagnosis and Treatment of Hayfever. His well-earned reputation as an 
authority insures a most cordial reception of his book, which thoroughly covers the many refined 
methods of diagnosis and immunization of the present day and the modern therapeutic measures. 
It points out the erroneous ideas about those conditions that abound and which are even set forth 
in many of our text-books and encylopedias. 


Hayfever and Asthma are widespread and practitioners the country over will find this a text of 
inestimable aid. Its value to Health Officials, Immunologists, et. al., is, of course, self-evident. 
\|| photomicrographs and photographs used in this work are original. 


CONTENTS—HiIstory AND PREVALENCE OF HAYFEVER—POLLEN—HAYFEVER PLANTS— 
CoMMON HAYFEVER PLANTS OF THE EASTERN AND SOUTHERN STATES—PRINCIPAL HAYFEVER 
PLANTS OF THE PaciFIC AND Rocky MountTAIN STATES—PLANTS Not RESPONSIBLE FOR Hay- 

VER—ANATOMY AND PHYSIOLOGY OF THE NOsE—SyYMPTOMS, DIAGNOSIS AND DIAGNOSTIC 
Tests OF HAYFEVER, SUSCEPTIBILITY —ETIOLOGY—SEASONS IN HAYFEVER—INFLUENCE OF SEX, 
AGE, OCCUPATION AND RACE IN HAYFEVER— HAYFEVER POLLENS AND THEIR REACTIONS— POTEN- 
rl. AREA OF HAYFEVER POLLENS—ATMOSPHERIC CONDITIONS IN RELATION TO HAYFEVER— 
POLLEN IN THE NASAL SECRETION OF HAYFEVER CASES—TESTING THE WIND-POLLINATION OF 
HAYFEVER PLANTS—SPECIAL POLLENS OF HAYFEVER—CLASSIFICATION OF HAYFEVER PLANTS— 
RELATION OF HAYFEVER TO THE Most COMMON PLANTS, TREES AND GRASSES— PREVENTION OF 
HAYFEVER—LEGISLATION IN THE PREVENTION OF HAYFEVER—HAYFEVER RESORTS—TREAT- 
MENT—IMMUNIZATION— HAYFEVER IN CHILDREN—THE SEASONS AND GEOGRAPHICAL DISTRIBU- 
TION OF HAYFEVER IN THE UNITED STATES. 


WILLIAM SCHEPPEGRELL, A.M., M.D., President, American Hayfever Prevention Associa- 
n; Ex-President, American Academy of Ophthalmology and Otolaryngology; Chief of Hayfever 
linic, Charity Hospital, New Orleans. 12mo, 274 pages, with 107 engravings and 1 colored plate. 

Cloth, $2.75, net. 


New (2d) Edition 


Thompson on Syphilis 


TS work is devoted chiefly to diagnosis and treatment. Under clinical diagnosis you get 
detailed and thorough consideration of the chancre, lymphatic glands, cutaneous lesions, 
syphilis of the appendages of the skin, mucous membranes and general symptoms. The chapter 
on laboratory diagnosis is made especially full since the necessity of laboratory aid is more evident 
for the successful treatment of syphilis than any other disease. This includes collection of material, 
dark-field illumination, staining, complete details on the Wassermann and other modifications of 
this test, including Noguchi’s, Hecht-Weinberg, Thompson’s, other serological tests, and the 
Cerebrospinal Fluid and its examination, etc. 


Treatment includes general treatment—specific treatment—mercury, the arsenics, iodin, with 
the various methods of administration and remarks on their comparative values—sy mptomatic 
and special treatment. Then follow fourteen exhaustive chapters on Regional Syphilis and 
Congenital Syphilis where again, Prognosis, Diagnosis, Prophylaxis and Treatment are covered. 


Since the appearance of the first edition the author has been particularly impressed with the 
importance of Visceral Syphilis. Consequently, after carefully reviewing the literature, he has 
practically rewritten the sections dealing with it. All new material of importance has been added 
and certain sections, for example that on Syphilodermata, have been amplified. The author 
emphasizes the practical clinical aspects of the subjects under discussion. Only those methods of 
diagnosis and treatment which have proved to be useful and efficient are included. I!lustrations, 
to a large extent, are from photographs taken by the author. 


By Loyp Tuompson, M.D., Physician to the Syphilis Clinic, Government Free Bath House; 
and Visiting Urologist to St. Joseph’s Hospital; Formerly Consulting Pathologist to the Leo N. 
Levy Memorial Hospital, Hot Springs, Arkansas; Lieutenant-Colonel, M. R. C., U. S. Army, etc. 
Octavo, 486 pages, with 81 engravings; and 7 colored plates. Cloth, $7.00 net. 
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Happy, restful days at 
CHALFONTE-HADDON HALL 


ATLANTIC CITY, N. J. 


Now combined in ownership and management. Hos- 
pitable, quiet, homelike. The choice, for many years, 
of interesting, cultivated people seeking recreation and 
rest at the seashore. 


Broad deck porches overlooking the Boardwalk and 
the sea, beautiful pavilions and sun parlors, pleasant 
sunny rooms, and a personal attention perfected by 
fifty years of service. 18-hole golf, horseback riding 


on the beach, endless amusements, theatres and shops. 


On the Beach and the Boardwalk. American Plan Only. 
— Always o; Write for illustrated folder and rates. 
a. ays open. 
LEEDS and LIPPINCOTT 
COMPANY 


The new Boardwalk Wing of 
Haddon Hall will be completed 
before Summer. It will enable 
Chalfonte-Haddon Hall to 
welcome twelve hundred guests 
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New Books 


CRAIG on NERVE EXHAUSTION New 


TERVE EXHAUSTION is a state in which there is undue physical, nervous or mental 
LN fatigue. The sense of exhaustion is out of all proportion to that which is justified by the 
work done when measured in terms of what we call a normal standard. There is nothing hap- 
hazard about fatigue; it follows definite rules and it is our duty to acquire a knowledge of those 
rules. Nerve exhaustion is so common a disorder and of such importance that nothing should 
be left undone to lessen its incidence. In the past attention has been more largely directed 
to the treatment of the condition than to its prevention. This book emphasizes the importance 
of the latter. A healthy nervous system is of vital concern to both mind and body, and yet 
its working and how it becomes fatigued are seldom studied with the care to which it is entitled. 
Technical terms are avoided as far as possible so that the book is easily understood and the subject 
is covered in the following logical sequence: GENERAL REMARKS—CAUSATION —SYMPTOMA- 
TOLOGY —SLEEPLESSNESS— DIAGNOSIS AND PROGNOSIS— TREATMENT. 
By MAURICE CRAIG, C.B.E., M.D, F.R.C.P., Physician for and Lecturer in Ps i] 
Guy's Hospital; Late Examiner in Diploma for Psychological Medicine, Cambridge 


MANSFIELD on BOTANY 


Developmental and Descriptive. 


NEW TEXT by a distinguished authority which, because it deals with the two most 
d interesting phases of botany, will achieve the very desirable effect of securing the student’s 
earnest attention. The text is complete and with a logical arrangement that will appeal to all 
teachers of the subject and is largely illustrated with photographs from Nature. 


By WILLIAM MANSFIELD, A.M., Phar.D., Dean and Professor of Botany and Pharmac gn’ eo 
University, Albany College of Pharmacy, Albany New York. 12mo, 232 pages, with 135 illustr ms. 
Cloth, nel 


PRICE on HYGIENE and SANITATION for NURSES 
New (4th) Edition 


HE NURSE has become the priestess of prophylaxis and her work in preventive medicine 
invaluable. This book gives that fundamental knowledge of the principles necessary for 
intelligent work and usefulness. There is much new material in this edition and sections on 
Pre-Natal and Pre-School Hygiene have been added to Chapter on Hygiene of Childhood. Dr. 
S. Josephine Baker says—‘“‘ . . . a valuable contribution, | shall be glad to recommend the 
book to my students.” 
By GEORGE M. PRICE, M.D., Director, Joint Board of Sanitary Control; Director of the Us 
Centre, New York. 12mo, 276 pages. 


DREW on INDIVIDUAL GYMNASTICS 


A Handbook of Corrective and Remedial Gymnastics. 


N° LESS AN AUTHORITY than Dr. E. G. Brackett of Boston says, in the foreword, 
iN “The value of preventive and corrective physical aids in the developme sntal periods of youth 
and the definite benefit which follows the employment of the corrective forms of exercise, in 
the strenuous life of the ordinary individual, place this feature of therapy, viz., individual gy m- 
nastics in a forerank of importance.” 

Physicians will have a definite use for this practical little work. Much is appearing in the peri- 
odicals on the correction of faulty posture. This work goes thoroughly into this phase and the 
chapters on Visceroptosis, The Feet and Infantile Paralysis also hold much of medical interest. 


By LILLIAN CURTIS DREW, Director of the Department of Corrective Gymnastics, Central Branch, 
Y.W.C.A., New York; formerly Director in the Teachers’ College, Columbia University. Instructor 

Corrective Gymnastics under the Direction of Dr. E. H. Bradford and Dr. E. G. Brackett, Boston. 
12mo, 225 pages with 100 illustrations. Cloth, $2.00, net 
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Vol. IV, Just Ready—Set Now Complete 


Surgical Diagnosis 
and Treatment 


BY EMINENT SURGICAL AUTHORITIES 


EDITED BY 


ALBERT J. OCHSNER, M.D., F.A.C.S. 


Professor of Surgery in the University of Illinois; Surgeon-in-Chief to the Augustana and St. Mar) 
Hospitals, Chicago, 


Four octavo volumes totalling 3701 pages, with 1914 illustrations, many in col 
Cloth, per set, $40.00, net; in Canada, $45.00, net 


HIS GREAT WORK EXPRESSES THE VIEWS of the most intens:l 

active surgeons of this continent. It would be impossible to assemble for a1 
one work a greater list of authorities than shown on the opposite page. You kiow 
the reputation of every man. Each is a master and each writes on the field in whic!) 
he has achieved greatest fame. The entire set is right up to date and new 
just a volume or two but all four, the last volume coming off press March, 1!)22 
How these men actually conduct their surgical practice is shown on every pay: 
Every refinement of modern technic is reflected, both in text and illustration 
Each man describes intimately his methods of diagnosis, his plans for treatmert 
before and after operation and gives his judgment regarding them. In this monu 
mental work you get the experience and opinions, not of one man, but | 
combined experience and advice of seventy-five of our foremost surgeons. 


The illustrations are almost as important as the text, so illuminating are tly 
Time and time again you will find whole series devoted to the detailed disclosur 
each step of a particular operation. The technic of difficult procedures is mai 
wonderfully clear and easily grasped through these admirable illustrations. 


Thoroughness is the keynote of the entire work. No expense or pains have be! 
spared in its preparation. Proofs have been revised and again revised up to t!\ 
very minute of going to press to insure smoothness of diction and the inclusion of «!! 
up-to-date material. Destined to be the Standard American Authority on Surger 
this work should find a place in the library of every Practitioner, Specialist a1! 
Surgeon for its value in daily use and as The authoritative reference. 


(See opposite page) 
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New (18th) Edition 


A Book that has been Tested 
for 30 years 


For 30 years this book has proved its worth in 
the test of daily practice. It has served over 
100,000 practitioners—served them well or it 
wouldn’t be in print. Its thirty years’ usefulness 
has earned its reputation of being ‘‘the dominating 
authority on therapeutics.’”” You have in one 
volume your entire armamentarium and so 
arranged as to be instantly accessible. Every 
resource of medicine for the successful treatment 
of your patients is here. It shows what to do 
and how and when to do it. 


A feature (apparently new to some works but old with 
Hare) is the Therapeutic Index. In one part all drugs and 
Remedial measures are indexed alphabetically. Then 
follows a list of all Diseases (also alphabetically arranged 
and under each disease is a summary of the most approved 
measures for the general management of the case and 


then, with page references, is listed every drug or therapeutic measure of valu: 
Thus essential information, either on a drug or disease, is secured in an instant. 


Reset throughout in new type 


So much of the book was rewritten that the volume has been entirely reset. 
There is much new material, particularly on Silver Arsphenamine, Quinidine 
Sulphate in Auricular Fibrillation, Thyroxin, Anterior Lobe of Pituitary, Trans- 
fusion, Intravenous Injections, Renal Disease, etc., etc. 


DART I, General Therapeutic Considera- 
tions, includes a number of important 


Plan of the book 


Transfusion, Lavage, Lumbar Puncture 
Springs and Climate, Phylacogens, Pollen 


tables and covers Mode of Action of Drugs, 
Modes of Administration, Dosage, Absorp- 
tion, Indications and Contraindications, 
Classification, Incompatibility, Prescription- 
writing, etc. 

DART II lists all Drugs alphabetically, 

describing them and their physiological 
action, therapeutics, incompatibilities, ad- 
ministration, preparations, poisoning, con- 
traindications, etc. 


DART III treats of Remedial Measures 
other than drugs—Antiseptics, Antitoxins, 
Vaccines and Serums, Electro- and Hydro- 
therapy, Exercises, Enteroclysis, Heat and 
Cold, Inhalations, Intravenous Injection, 


Proteins, etc., always with full description of 
methods of procedure, indications, effects, et: 


NCLUDED in Part III is a section on 
Feeding the Sick and the methods of 
prescribing proper diet are described in mort 


detail than in former editions, particularly 
in respect to children and diabetics. 


N PART IV, Treatment of Diseases, com 
plete and definite therapeutic direct 
are given for all diseases. Such noted 
authorities as Dr. G. E. de Schweinitz, |): 
Edward Martin and Dr. Barton C. Hirst 
revised respectively the articles on Diseases 
of Eye, Venereal Diseases and Disorde: 

Parturition or Pregnancy. 


The object of this book is to place the subject of treatment before the 
reader so that it may be applied at the bedside in a rational manner 


By HOBART AMORY HARE, M.D., B.Sc., Professor of Therapeutics, Materia Medica 
Diagnosis, Jefferson Medical College; Physician to Jefferson Medical College Hospital. 


Octavo, 1038 pages, with 144 engravings and 6 plates. 


LEA & FEBIGER 


706-10 Sansom St. 


Cloth, $6.50 
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MacKee—X-Rays and Radium 


In the Treatment of Diseases of the Skin 


“HIS BOOK IS UNIQUE. There is no other book nor any combination of books and articles 
7 that supplies the information required by the physician, the information he must have to employ 
x-rays properly for therapeutic purposes. It correlates the specialized training of the derma- 
tologist and roentgenologist and is so arranged that the practical worker can obtain any desired 
information in a very few minutes. 
lo the beginner in roentgen therapy and radium therapy the work is wholly indispensable. Der- 
matologists require the book because of the information concerning Roentgen therapy and Radium 
herapy; Roentgenologists and Radium therapeutists, because it is their only opportunity to obtain 

a knowledge relative to the treatment of skin diseases with these agents; general practitioners, internists 

and the various medical specialists require the book in order to know what affections may be success- 

fully combated with x-rays and radium and in a general way how these agents should be applied. Pedi- 
atricians will be especially interested in the chapters dealing with ringworm of the scalp and birthmarks. 

The scientific or technical half of the book covers General Physics, explaining the nature of electricity, 
x-rays and the radioactive substances, Apparatus and Instruments—Technic, complicated methods 

If the expert; simple, safe methods for beginners—Dosage, with many charts and tables—Biological, 

biochemical and chemical action of x-rays and radium, including chapters on Radiodermatitis (clinical 

and histopathological) and Idiosyncrasy. The reader is now acquainted with the historical evolution of 
roentgen therapy and radium therapy; he knows the nature of these agents and how and why they affect 
normal and pathological tissue; he has learned how to employ these agents skilfully and without danger to 
himself or to his patient; and he has acquired a modern technic that is universal in the United States. 

The second or practical half of the book teaches the student how to prescribe and apply x-rays 
and radium to disease and how to use good judgment, and opens with the chapter on General Thera- 
peutic Considerations, in which there is much invaluable information. Then the reader is told what 
diseases are amenable to x-rays and radium, and exactly how each disease should be treated and how it 
should not be treated. Nothing is left to the imagination or judgment of the novice. He is told in 
detail exactly what to do and if he will follow the directions, which are clearly, concisely and conserva- 
tively given, he will obtain perfect therapeutic results and will avoid harmful results. The chapter 
on Medico-legal aspects is most valuable and important. 

By GEORGE MILLER MacKEE, M.D., Assistant Professor of Dermatology and Syphilology, 
College of Physicians and Surgeons, Columbia University; Consulting Dermatologist and Syphil- 
ologist, St. Vincent’s Hospital, New York, etc. Octavo, 602 pages with 250 engravings and 
22 charts. Cloth, $9.00, net. 


New (2d) 


Kendall—Bacteriology bition 


General, Pathological and Intestinal 


OFS of the achievements of the Great War is a noteworthy advance in the 
Science of Bacteriology. This is manifested not only in marked improve- 
ments in methods of investigation and in modifications of preéxisting views 
in the important fields of infection and prevention of many diseases, but also 
in a complete revision of some of the more important groups of bacteria. 
Prominent among these is the great class of anaérobic bacilli. During the war 
period, furthermore, much additional information has accumulated pertinent to 
diseases which have hitherto been elusive. The developments in bacteriology of 
the last four years have necessitated the rewriting of entire sections of this book, 
and extensive additions to nearly every chapter. 


The New York Medical Journal, reviewing the first edition, said: 

. his book marks a new departure in text-books on bacteriology. He has given all that 
is new in the realm of bacteriological morphology, in the cultivation and identification of bacteria, 
and in the field covered by bacteriology as we used to know it, but more than this he has chosen to 
present the matter from *its clinical side. Thus he gives the most recent knowledge regarding Bacterial 
Metabolism, not only from the standpoint of the bacteria, but also from the more important side of 
the *effects of bacterial metabolism upon the human host. It is his chapters on the Physiology, the Chem- 
istry, and the Metabolism of bacteria, together with those on Saprophytism, Parasitism and Patho- 
genism, on Infection and Immunity, and on Anaphylaxis which throw the study of bacteriology into 
a new and clearer light and which make the book something entirely new in its field. These chapters, 
together with that on the Bacteriology of the Digestive Tract, *lift the volume from the narrow realm of 
purel ly technical works and truly force it upon the attention of all progressive clinicians who would gain 
a clearer insight into the phenomena of disease of bacterial origin. We compliment the author on the 
clarity of his style and the interest with which he has invested what has usually been regarded as a 
dry subject.” * Italics ours. 


By ARTHUR I. KENDALL, Pu.D., Dr.P.H., Professor of Bacteriology, Northwestern University 
Medical School, Chicago. Octavo, 680 pages, with 99 engravings and 8 plates. Cloth, $6.00, net. 
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THE BATTLE CREEK SANITARIUM AND HOSPITAL 


Established 1866 


MEDICAL OBSTETRICAL ORTHOPEDIC 
i NEUROLOGICAL SURGICAL RECONSTRUCTIVE 


: EDUCATIONAL DEPARTMENTS 
Training School for Nurses Normal School of Physical Education 
School of Home Economics and Dietetics 


Students received on favorable terms. Registered trained nurses, dietitians and physical directors supplied, 


DESCRIPTIVE LITERATURE MAILED FREE UPON REQUEST 


THE BATTLE CREEK SANITARIUM 
BATTLE CREEK Box 247 MICHIGAN 


NOTE—Worthy cases of charity referred b vr! physicians receive free examination and treatment. 
Full particulars of the Clinic will be sent on application 
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| IN ACIDOSIS 


All the bases of the body are drawn upon (not only 

sodium) and lost from the body. When only sodium 

bicarbonate is given the loss of the other bases is not 
made up. 


The use of KALAK WATER makes possible 

the administration of the several bases in agree- 

ble form—an important matter when patients 
must take alkalies for longer periods. 


Each bottl ies i 
qaiiiben: form several Kalak Water Company of N.Y. 
of sodium, pot m potas, onates City Hall Place New York City 
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